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From Vicror 


( You'll be glad you did ) 


SELECT FROM MORE THAN 35 TYPES, 
SIZES FROM 000 TO 16 


No matter what your cutting needs — from light 
preheating to heavy underwater cutting — there's 
a right Victor tip for each job 


PRECISION MADE — Specially designed machines and 
time-proven methods, developed during Victor's 40 
vears of tip manufacture, assure you consistent, ef 

ficient performance from each tip. Carefully propor- 
tioned preheating and cutting orifices, accurately 
finished on polished mandrels, produce free-flowing 
gas jets which enable you to use lower, more eco 

nomical gas pressures. Exactly machined tapered 
seats assure absolutely gas-tight fit in Victor Cut 

ting Torches. Finally, each Victor cutting tip is 
flame tested to insure you perfect flame and cutting 
jet characteristics 


Why work with misfit or “bootleg” tips? Get the 
right Victor cutting tips for your jobs Now from 
vour Victor dealer 


WRITE FOR FREE TIP SHEET 


Pictures and describes complete 
line of Victor cutting tips, tells 
] what Victor torches each fits. 
Just ask for Cutting Tips Bul 
letin 314. 


for welding 
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VicIOR EQUIPMENI COMPANY 


Mfrs. of welding & cutting equipment; hardfacing rods, blasting nozzles; 
cobalt & tungsten castings; straightline and shape cutting machines 


844 Folsom St., San Francisco 7 @ 3821 Santa Fe Ave., Los Angeles 58 


For more details, circle No. | on Reader Information Card 
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AC WELDING WELDING 


fer all position general pur- 
pose welding. 


for high speed welding and 
where arc blow is a problem. 


“YOU CAN HANDLE ANY WELDING J0B WITH TH 


NE OMBINATION 


Check These Unique Features.™ 


Right current for every job 

Easy-to-set rheostat current adjustment 
No clumsy cranking controls 

Remote control is standard equipment 
Easy arc striking 

Simple-to-use controls 

No troublesome, confusing gadgets 
Quiet operation 


Recessed panel protects controls 
and terminals 


Efficient down draft cooling 


You'll want complete specifications 
on this NEW ARC WELDER for your 
files— mail today — No obligation 


AC-DC @ 
we.osr 


HOBART. 


INERT WELDING | 


Fer special ead alley meteis 
Predeces smoeth welds. 


Permanently lubricated heavy duty fan 
(% HP) 


Double overload protection 
Stable arc for wide variety of electrodes 


Magnetic line switch (start, stop, and 
reset push buttons) 


Hinged panels for easy access to interior 


Water strainer and extra high pressure 
valves 


Gas and water pilot light 
Separate TIG torch terminal 


Transformer especially sealed against 
dirt and moisture 


1 HOBART BROTHERS COMPANY 
| WJ-127, TROY, OHIO 
[) Send information and prices on the new AC/DC— 
Inert Gas Combination Welder () 200 Amp. () 300 Amp. 


4 | }6 
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HOBART BROTHERS COMPANY 
BOX WJ-127, TROY, OHIO Phone FE-21223 


world’s most complete line of arc welding equipment 


1 2 us 4 
RECTIFIER BROTHER’ "HUSKY BOY BANTAM 


AC 
WELDER 250 AMP CHAMP 


POWROMATIC ELECTRIC 


DRIVE 


CONTRACTOR'S DIESEL DRIVE 


SPECIAL 


BUILD YOUR GAS DRIVE 
OWN 
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_. only the very_finest equipment can meet the challenge . 


The ambulances of Bowers Ambulance Service, of Long Beach, 
California, are the products of experts... . 


(mong the finest ambulances made in America are 
these of the Bowers Ambulance Service of Long 
Beach. California. From Cadillae Chassis to Na- 
tional Oxygen Regulator. no effort has been spared 
to seleet only tested. reliable. dependable equip- 
ment. When life hangs in the balance no mechanical 
trouble must have the slightest chance to tilt the 


-cales against the patient. 


Regardless of how much money you care to spend. 


you cannot buy finer single or two-stage reduction 
regulators than those made by NATIONAL of Cali- 


\ 


fornia. Whether for minute or vast hourly Bas re- Because only the very finest equipment is chosen, 
quirements, at very low or extremely high delivery National Oxygen Regulators are “standard” here, 


pressures. no regulators will give you better service (Né —, 


or more trouble-free performance than will . . . 


No other regulator is so easy to adjust and no others will hold that pressure adjustment more 
steadily. Designed and built for the merciful hands of the hospital nurse. the sturdiness of these 
regulators will withstand the toughest operations in shop or field. Intended to sustain the flick- 
ering life of the injured or the ill, it will maintain the finest torch flame adjustment regardless 
of weather or gas volume. 


One touch of the adjusting serew and you will know why NATIONAL of California regulators 
have won the test of time. Made by an organization with nearly half a century of experience 
in the fields of high pressure gas equipment design and manufacture, you can rely upon 
these products. 


These regulators will require reconditioning but seldom; but. when they do. this job has been 
so simplified that any competent repair man, anywhere. can do so easily. . . 


write for free brochure no. 4 —44 pages packed with interesting information and 30 color and black & white pictures. 


542 DEPT. 144 


NA welding equipment COMPONY... 215 tremont street san francisco 5 californie 


For more details, circle No. 3 on Reader Information Card 
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To Reduce 


Production 


Costs... 


> Get Mallory Standard Welding Electrodes 
From Your Mallory Welding Distributor 


When you're looking for ways to cut costs in center-insert Elkonite -faced electrodes. ..5 types 
resistance welding, call on your nearby Mallory of socket electrodes . . . flat and centered male 
Welding Distributor. He carries the most com- and female threaded Elkonite-faced electrodes 
plete line of standard resistance welding electrodes with Elkonite shanks... and 24 types of irregular 
ever offered. And he can help you select standard, electrodes of various dimensions and tapers. 
delivered-from-stock electrodes for many fabri- The complete line is described in Mallory’s new 
cating jobs for which you may have been using catalog of standard resistance welding electrodes. 
expensive, custom-made tooling. Ask your Mallory Welding Distributor for your 
In the Mallory line are fluted and round hole copy. If you are not yet acquainted with a 
Elkaloy"-A and Mallory-3" electrodes in all three Mallory Distributor, write Mallory for the name 
standard Morse taper shanks. . . dome, flat and and address of the one serving your area. 


OVER 30 YEARS OF RESISTANCE WELDING LEADERSHIP 


i. made and sold by Johr 


110 Industry Street, ‘Toronto 1 ntario ; 

Serving Industry with These Products: 
Electromechanical — Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 


Metallurgical — Contacts * Special Metals * Welding Materials 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 


For more details, circle No. 4 on Reader Information Card 
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HELIARC Welding 
finds satellite jobs are right i tts orbit 


Weeding together sections for an earth satellite, under the most exacting specifica- 
tions. may not be your particular problem. But if welding light-gage. hard-to-weld 
metals is slowing up your production— LinDE’s HELIARC Inert Gas Shielded Are Weld- 
ing. using Linpe Argon as a shielding gas. may be just what you've been looking for. 

Hetiane Welding is Linpe’s method for high-speed fusion of commercial metals. 
automatically, or manually in all positions. LINDE Argon, guaranteed 99.99 pure. 
protects the weld. It is readily available, in cylinders or in bulk, from convenient 
sources all over the nation. 

more information about Welding and other modern weld- 
ote thods. For a free copy of the booklet. “Modern Methods ol Joining Metal<” 
address Dept Company, Division of Union Carbide Corporation, 30) 
bast Street, New York N.Y. dn Canada: Linde Company, Division of 


Lnienw Carbide Canada Limited. 


FOR THE BEST IN ELECTRIC WELDING—LOOK To LINDE! 


Shells of the Earth Satellite, Project Vanguard, are 
made of .050-in. magnesium ailoy sheet, containing 
small amounts of aluminum and zinc. The two heri- 
spheres are manually welded together (above), with 
a cover ring, by HELIARC Welding, a LINDE develop- 
ment utilizing an argon-shielded tungsten arc. 
Brooks & Perkins, Inc., are the fabricators. 


TRADE MARK 


The terms “Linde “Heliare and “Union Carbide” are registered trade-marks of nion Carbide Corporation. 
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Varguerile M. Kelly 


For thirty vears Marguerite M. Kelly served the AMERICAN 
WexLpInG Socrery faithfully, unselfishly and with distinetion 
carefully guiding the newly formed organization through its 
formative vears; shrewdly and skillfully compromising the 
rivalries which existed between the major elements of the young 
but rapidly expanding industry; tactfully cooperating with and 
implementing the policies of the 23 national presidents and six 
national treasurers with whom she was associated. 

Miss Kelly received her business training at Columbia 
University and then served as a member of a group from the 
University appointed to assist the Italian Aviation Commission 
that came to the United States during the first World War to 
inspect American methods and equipment. Later she accepted a 
position as Secretary to Dr. Comfort A. Adams who was then 
President of the American Institute of Electrical Engineers and 
Chairman of the Welding Committee, Emergency Fleet Corp. 

When the AMERICAN WELDING SocieTy was organized in 1919 
with Dr. Adams elected as its first president, Miss Kelly became a 
staff member serving as Assistant Secretary from 1919 to 1920; 
\eting Secretary from 1920 to 1922; and Secretary from 1922 to 
1949. During these years Miss Kelly developed and improved 
procedures for Headquarter and Section operation issisted in the 
organization of Sections; and acted as Secretary to the Board of 
Directors and to many Standing Committees including the 
Convention Committee 

Under her able guidance, the annual budget of the SocrEeTy 
grew from a few thousand dollars to well over a quarter ot a million 
dollars, and membership attained a World War total in excess of 
S000. reflecting the great increase in scope and breadth of SOCIETY 
activities. 

In 1949, after so many years of continuous and arduous 
service, Miss Kelly retired from full-time activity and was named 
secretary Ixmeritus. Since then and until her death on October 22, 
1957 she maintained her keen interest in affairs of the SOCIETY 
and never failed to make available her wealth of experience. 

Probably no one has contributed more to the suecess of the 
AMERICAN WELDING Society than Marguerite M. Kelly. 
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it’s RECORD 


We knew they were good ... the trade knew they were 
good .. . welding engineers knew they were good. But 
nobody was prepared to forecast that the new Miller 
line of GOLD STAR welders would erect a startling 


a milestone in welding history ...in welder performance! 

2 In August, 1956, Miller began production on a new 
aa completely sealed semi-metallic rectifier. The date 

“s proved to be significant in welding circles. For 479 days 
“ later NOT A SINGLE FAILURE HAD BEEN RE- 
ve PORTED FROM THE FIELD! 


A new transformer design teamed with the revolu- 
tionary completely sealed semi-metallic rectifier led 
to the introduction of the Miller GOLD STAR series 
of rectifier type dec and combination ac-de machines. 


Today, weldors everywhere agree that Miller GOLD 
STAR machines give you: 
a. The best welding current ever produced, 
b. Record-making dependability. 
The 479 day test was made on thousands of Miller 
GOLD STAR welders working under every conceiv- 
able condition—indoors—outdoors—in hundreds of in- 
dustries. 


Here indeed is an all-time record for welder and rectifier reliability. 


willer ELECTRIC MANUFACTURING CO., INC. 


distributed in Canada by CANADIAN LIQUID AIR CO., LTD. Montreal APPLETON, WISCONSIN 
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Fig. 1 Outside view of 
main water-supply line to a 
new utility generating station 


LEAK PREVENTION— 
THROUGH IN-PROCESS LEAK DETECTION 


L’se of fluorescent penetrants and If leak detection is mentioned to a tank or vessel manu- 

el P lacturer, the first test method that he generally thinks 

fluorescent additives for leak detection of is a pressure test, A very natural reaction for two 

is discussed bv author reasons The first is that practically all tanks or 

7 vessels designed to meet various code requirements 

must be fill or pressure tested before acceptance. The 

BY RICHARD P. TURNER second is that from the start of time, vessels or con- 
tainers of all types, have been tested in this manner. 

hill it up and see if it leaks 

How many other industries have such a universally 

accepted specification? Frequently unwritten, vet 

so well recognized by all concerned as an essential 

requirement, that controversy regarding its neces- 


R. P. Turner is associated with Magnaflux Corp., Los Angeles 
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sitv is simply unheard of. “Tanks or vessels are gen- 


erally purchased to contain fluids or gases. Naturally, 


some sort ob prool test or simulated operation test is 


indicated 


lor the user, concerned only with whether or not the 


finished container or vessel leaks, pressure testing may 


be the answer lor the manufacturer, however, con- 


cerned with production cost as well as final quality, 


it 


Final Inspection Costly 


In any industry, an inspection technique or testing 


method, used only as a means of determining final 


quality, by inspection of the finished product, is an 


added production expense. The welding industry 


producing tanks or vessels is certainly no exception. 


The very nature of a pressure test generally restricts 
its use to the finished tank. Leaks are detected only 


after fabrication has been completed. Re-working 


and re-testing at this stage of production are time con- Fig. 2. Inspector using black light to detect leaks in welds 
before high-pressure hydrostatic test. Penetrant is ap- 
plied by brush to outside of weld—inspection is done on 
inside 


suming and expensive 


A manufacturer can attain the greatest degree of 


profit only if there is complete assurance of the in- 


tegrity or quality of each component, sub-assembly, 


or rough part as received. As an example, a TV tube 


costing SLL.OO can be rendered unsaleable because a 


seam in a small wire, costing only a few pennies, permits 


air to leak into the vacuum. 


Is there a better time for a tank manufacturer to 


determine quality of a weld than immediately after 


the weld bead has cooled? [If inspection at this stage 


mn production is faust and accurate, it naturally follows 


that re-work and production costs would be kept to 


In-Process Inspection Saves 


The purpose of this paper is to discuss the rapidly 


expanding use of fluorescent penetrants and fluorescent 


vdditives for leak detection. Properly used, these ma- 


terials can determine quality of the finished tank, 


but more important, actually assure quality through 


leuk detection bigs 1 and 


tn shite Fig. Spraying fluorescent penetrant on weld to be leak 


tested 
terial to aecept in isible light energy and transform it 
to a highly-visible energy All petroleum products 
fluores degree. \ fluorescent pene- 


trant is an oil base material compounded for penetrating 


abilitv and fluorescent brilliance \ fluorescent addi- 


tive is a material, usually i dry powder, which is added 


toon liquid to increase or give it fluorescence. These 


materials, when exposed to a black light emitting a 


wave length of approximately 3650 angstrom units, 


fluoresce brilliantly. Color may be yellow, yellow 


green or red depending on the material used. For the 


detection of fine leaks, a high intensity black light is 
essential \ minimum of 90-100-ft candles on the 
work should be used 

Fluorescent materials are used in two wavs for leak 


detection. Penetrants are used to check welds for 


soundness during vessel fabrication, and additives are Fig. 4 Leak shows as brilliant fluorescent indication under 
used to make pressure tests more positive black light 
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Fluorescent Penetrant for Leak Detection 
In using penetrant, the welder or inspector merely 
paints, 


of the weld. Small pressurized cans are very useful 


lor spray applications (Fig. 3 After a suitable pene 


tration time during which the penetrant travels through 


any minute leak passages in the weld, the opposite side 


is scanned under black light (lig. 4 This penetration 


time depends on thickness of the weld and can vary 


from 2 to 5 min to an hour or more Keven extremely 


minute leaks are readily visible as brilliant fluorescent 


spots During the penetration time, the welder on 


inspector is free to continue fabrication or other work 


on the vessel. For the longer penetration time, usually 
required with heavier welds, it is best to make a second 
application ol penetrant ove! the first Heat welds 


mean longer leak Passages, and the additiona supply 
of penetrant increases the speed and efficiency of the 
test. It 
pinpointed for the welder, and repairs are made before 


Penetrant 


lenks are discovered, their exict location is 
the tank or section leaves the weld shop 
should always he applied to the repaired area to check 


the soundness of the repalr 


Variety of Welded Products Tested 
This technique is being used very successfully by 


manufacturers of vacuum vessels, home appliances, 


coffee urns, kitchen and diner equipment, oll, gas and 


syrup cans, food processing equipment for the dairy, 


Fig. 5 Welder applies penetrant, and... 


Dre EMBER 1957 Turner 


brushes, or sprays the penetrant on one side 


Leal 


cream and othe 


of large and small tanks fe 


Why this 


panding useage? 


industry-wide 
Simply bee 
by using fluorescent penet 
detection hot only 
duce their production cos 
In manulacturing whet 
ind the finished 4 


or not, does not 


actual practice 

Welder Tests Own Welds 
During World War I] 

breakers had to meet 

week \ 


Compile 


pel 
Due to the 
lol pressure test 
were top-notch, it 
ind re-test OCCHSLO 


repall 


that maximum produc tho 


This company experime nted 
fluorescent penetrant as a mie 


Mach 


ol penetrant and i 


welder was furnished 
pant 

speciic application SIM) 
As a weld was co! 


then and there by the 


5 and 


time 


industries 


Is shown in 


Although final pressure tes 


Fig. 6 
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. -inspects own weld for leak 


manulacturers 
use, 

rapidly ex- 
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cases would pass on the first test Repair at that stage 
ol production, and the corresponding re-setup and re- 
testing time were practically eliminated. The first 
week that this fluorescent-penetrant inspection tech- 
nique Wis Il Use, the company was able to exceed their 


production requirement 


Testing Open Tanks 

In another case, the manufacturer of stainless-steel 
tanks and vessels for the dairy industry would either 
fill test or pressure test with tap water. These tanks 
would average somewhere between 400 and 1000-gal 
capacity In some causes up to 90 lb of air was used on 
a water-filled tank to make leak detection more posl- 
tive. Any leakage at this final inspection meant 
draining of the tank, repairing, and re-filling for another 
test. In 1950, this company started to use a fluores- 
cent penetrant for leak detection and has relied on it 
ever since, On open tanks, the penetrant is applied 
by brush to the inside of all weld seams. Twenty 
minutes later, the outside of the weld is scanned under 
black light 
checked in an identical manner 


Testing Closed Tanks 


On closed tanks, rather than using a fill or pressure 


Repairs are made immediately and re- 


test for final inspection, they mow pour in a small 
quantity of penetrant and slosh it around so as to coat 
Inspection is performed the same as on 

If leaks are detected, the tank is posi- 


all welds 

open tanks 
tioned so that the penetrant is on the opposite side 
while repair work is proceeding. The repaired area 
is then leak tested in the same manner. Following 
completion of all inspection and necessary repair work, 


the penetrant is drained out and re-used. 


Removal Following Inspection 

You may have a question about complete removal 
of these penetrant materials following inspection, 
Even with food processing equipment of this nature, 
this company reports that by using a special detergent 
for final cleaning, they experience no trouble in com- 
pletely removing all traces of the penetrant from the 
inside of the vessel The savings in this case are quite 
obvious. Painting welds with fluorescent penetrant 
versus filling a 400 to LOOO-gal tank with water, checking 


for leaks, draining, re-filling, and re-inspeeting. 


Inspecting Automatic Welds 


\pplianee manufacturers, both here in the United 


States and in Canada, make extensive use of fluorescent- 
penetrant leak detection on various welded subassem- 
Before 


using fluorescent penetrant, many defective seam welds 


blies. Refrigerator liners are an example. 


in the liners were not discovered until after pickling, 
enameling, and firing. Discovery at this point, of 
course, Was too late. The liner was worthless othet 
than for sale as serap. Fluorescent penetrant was 
first tried as a brush-on technique. Penetrant on one 
side of the seam immediately after welding and inspec- 
tion of the other side twenty minutes later. The re- 
sults were excellent. Leakers were found, repaired, 
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Leak Detection 


and re-iInspected before further processing. Savings 
in serap alone in one plant amounted to several thousand 
dollars the first year this process was adopted. Pene- 
trant application, by the way, is no longer a brush-on 
method. A continuous roll-on technique immediately 
after welding has been adopted. 


Vacuum Vessels 

Vacuum vessels have always posed a rather special 
problem. Providing suitable test stands are used, 
any leakage is easily detected. Finding the leak, how- 
ever, may be an entirely different matter 

One of the large manufacturers of practically all 
types of tanks in the inter-mountain area is The Lang 
Co. Inc. of Salt Lake City, Utah. In 1953, they had 
six or seven stainless-steel vacuum vessels approxi- 
mately 3 ft in diam and 4 or 5 ft long to fabricate for 
one of their customers. Although they had never 
before used any of these fluorescent penetrant materials 
for leak detection, they tried it on this job. During 
fabrication, as soon as two stainless-steel plates were 
welded together, the inspector leak tested the seam 
After penetrant was brushed on one side, there was a 
short penetration time during which normal production 
work continued, followed by black light scanning of 
the opposite side. Leaks were immediately repaired 
and the area re-tested. In no case was it necessary to 
move the sub-assembly out of the fabrication ares 
The thoroughness of their inspection was apparent in 
that each and every vessel was on the test stand only 
once. Not one leak was detected in the final accept- 
ance test. Ever since that date, this company has 
continued to use fluorescent penetrants for in-process 
leak detection on all similar vessels with the same 
satisfactory results. 
Fluorescent Additives Used with Kerosene 
on LPG Tanks 

The vacuum vessel, as mentioned before, is only 
one of many types produced by this same manufacturer. 
Liquid petroleum gas (L.P.G.) tanks are a production 
item. They are also a highly competitive item 
Production costs are always important to a manufac- 
turer, but in this case product performance and cus- 
tomer satisfaction were more important. Even with a 
production of up to 50 tanks per day a possible one 
or two leakers returned from the field per month was 
too many. One or two too many, to be exact. Could 
a similar type of fluorescent inspection be used to make 
their final pressure test more positive? 

All L.P.G. tanks are tested with kerosene at 400 |b 
A 2000-gal kerosene reservoir is main- 
Although 


considerably more expensive than water, the kerosene 


per Sq in. 
tained and the material used over and over. 


was, they felt, more desirable as a testing medium 
Even a minute amount of water in a L.P.G. tank in 
cold weather means immediate trouble. 

The use of kerosene eliminated this possibility, but 
occasionally, a leaker went undetected by this method, 
and got into the field. 

There is no question but that the kerosene in a tank 


THE WELDING JoURNAI 


at 
=, 
Pay 
5 = 


being tested at 400 |b per sq in. will leak With an 
extremely minute leak, however, the wet area indication 
is practically invisible. In any test method, sensitiy ty 
of the Inspection material that is used doesn’t mean a 
thing if you can’t see the defect indications produced 
To improve their pressure testing technique, this 
COMpany added a fluorescent additive to the kerosene 
to increase the visibility ot leak indications Now, 
during pressure test, instead of visually examining all 
welds under strong white light, the inspector merely 
goes over them with a black heht Keven the smallest 
leak is indicated by a brilliant fluorescent dot Have 
the results been worthwhile? This technique was in 
stalled In early 1954, and since that date they report 
not one leaker has reached the field Only two minot 
changes in their final testing technique, accomplished 
these results \ fluorescent additive in the kerosene 
and a black light for the Inspector liste id of a white 
one When additional kerosene is idded to the reset 
vor, a proportional amount of additive is also added 


to maintain fluorescent brilliance 


Fluorescent Additives Used with Water on 
Anhydrous Ammonia Tanks 

This same company has extended their use of fluor 
escent material for leak detection even further \ 
hvdrous ammonia tanks, another high-production 
tested. For 


idditive 


compe#tith item, are hvdrost ities ly 
this testing also, they Lewes 
to the water for more positive inspection Results 
have beet equally effective 

Manufacturers of many othe tvpes of tanks report 
the same success with fluorescent materials Cases 
protecting the vital transformers in power distributior 
networks are extremely critical. Leaks resulting 
either in loss of oil or contamination of the oil can cause 
transformer breakdown a powel blackout ove! 


a wide area Manufacturers of these cases have long 


used fluorescent penetrants tor In-process lenk detec- 

Similar inspection techniques are used on tanks for 
the transportation of oil and gas, for X-ray film pro- 
cessing equipment, and for all types of industrial ve- 
hicles. Even large filter units used in oil refineries 
and railroad diesel evlinder liners are leak tested with 
these materials 

In many Cases, in-process leak detection with fluor 
escent penetrant has eliminated the need for a final 
hydrostatic, submerged air pressure, or soap-bubble 


test. The biggest advantage that the proper use ol 


Turner 
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Leak Detection 


these materials offers the manufacturer however, 1s 
their abilitv to detect lenks in the early st wes ol manu- 
facturing 


Black Light Detects Leaky Shock Absorbers 


One rather unique testing method, relying on the 
natural fluorescence of hvdrau s of interest 


\utomotive shock absorber tubes velding top 


ind bottom, are filled with hvdrau \ssemblyv of 
the shock is then con pleted d the unit cleaned and 
painted ready for shipment. Pr ng the black- 
light inspection technique, the shocl ere stored in 
open cardboard shipping containers for 24 hr. They 
were then re-packed for shipping ther contamers 
Anv that showed evidence of leal rt ere removed 
dis-assembled, repaired and. re ( 

The manufacturer's present method is to inspect 
under black light the top and bottom weld of the shock 
tube Phe inspection stand is set up the conveyor 

ne following the ish statio d just prior to the 
paint booth Shocks are ried sing ( The CONVeVO! 
on rotating hooks are it rotated in 
front of the inspectors \ re indicated 
by the bluish-white fluoresce e ool the hvdrauhe oil 
Even though production in on bas 
as several thousand shocl bsorhy per hour, two 
Inspectors vith a s Utable ivhts have 
been able to keep up With pl 

Here agai the vs f lite of Ls The 
cost of re-packaging producth d the repall 
of evlinders after painting are « 


Precautions in Use of Fluorescent 
Penetrant Materials 


One word of caution bol ite leuk passage to 
he indi ited by fl 1 pe el be just 
that Tree passage \ small amount 
of moisture or contal tion fro previous hydro- 
Static or air test ¢a Cnuse enougl ist or Corrosion 
to completely block « small leak passage }uorescent 
penetrants should be used prior to vy other type of 


Test whet ever possible 


Conclusion 
To summarize briefly, even thoug! final pressure 


test may be sper ified, the process steps taken by the 


manulacturer to assure ire not Any 


lorescent pene- 


such steps are strictly up to hil I | 


trant leak detection has clearly demonstrated its abil- 


ity to quality as a process-control tov hrough In-pro 


cess leak detection 


1171 


HEAT-EXCHANGER FABRICATION 


Welding and brazing procedures used in the fabrication of nickel-base 


allov heal erchangers for elevated-lemperature service are described 


BY P. PATRIARCA, G. M. SLAUGHTER AND W. D. MANLY 


NOT OVER 27 NOR LESS 
THAN / BUT IN NOCASE 
MORE THAN ‘4 in NOR 


MAXIMUM ¢ AND NOT 
MORE THAN 7/2 OR 
Yg in. WHICHEVER |S 


LESS THAN Y in THE GREATER y 
! GREATER 
— 
| | 
{ } | 
{ 
} 


A 


STRENGTH WELDS 
(MULTI PASS FILLETS) 


Fig. | 


Fig. 2. Half section of an Inconel heat exchanger for 
liquid-metal test 
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Basic joint designs for 


Heat-Exchanger Fabrication 
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| 
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4 } { 
B 
SEAL WELD LOW RESTRAINT SEAL WELD 
MPLE FUSION OR (SIMPLE FUSION) 


FILLER METAL ADDED) 


tube-to-tube sheet welding 


ABSTRACT. ‘Tube-to-tube sheet welding and 


cedures, 


brazing pro 
Which have been incorporated into the fabrication of 
nickel-base allov heat exchangers tor clevated-temper iture sery 


we ire deseribed Vessel portions of these units are assembled 


entirely by inert-are welding procedures using trained and quali 
fied welding operators, who must demonstrate ibilit to on 
sistenthy produce weldments of the highest quality 

Prototy pe components consisting of compact, relatively com 
plex assemblies of thin-walled small diameter tubing have 
extensively tested in simulated service and have performed satis 
torily It is believed that the principle of welding and bach 
reliability, 


brazing insures Maximum and should be incorporated 


into heat-exchanger fabrication where leak tightness is manda 


tory throughout its intended service life 

Introduction 

The suecessful fabrication of heat exchangers designed 
to meet the specifie requirements of the power, chemi 
eal and 


knowledge acquired from vears of research, from general 


petroleum industries can be attributed to 
experience, and from such established practices as thos 
specified by the ASME Boiler and Unfired Pressure 
Vessel Code 


heat exchanger is that used to effect 


One of the most important joints in any 
a leak tight seal 
between the tube and tube sheet. Because of the spe 
clal service conditions existing in most atomic energy 
welded tube-to-tube sheet 


installations, the joint. is 


mandatory. 


Joint Design 


The design of a conventional joint generally falls into 


P. Patriarca, G. M. Slaughter and W. D. Manly are associated with the Met 


allurgy Division of the Oak Ridge National Laboratory, Oak Ridge, Tenr 
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Fig. 5 Peripheral cracking of the tube-to-tube sheet welds 
during cyclic test 


ned joint 
shown in Fig. 1C Aside from increased cost, the use 


of this design is limited by ligament size and the de- 


ol machi ing diff ities Mposed irious tube- 


der considera- 


ry app tions are unusual and un- 


tion tor atomic ene! 


conventional then and ma- 


] 


Fig. 3 Manually inert-arc welded tube-to-tube sheet terial selection. Representative of the unusual heat 
joints for heat exchanger shown in Fig. 2 transfer and process media peculiar to this industry. 
» the 


peratures may introdu xtremely severe Corrosion 


liquid metals, the use of hich at elevated tem- 


problems The tube to-tube sheet Oli called upon 


to withstand both the e ronment nd the generally 
inavoidable thermal stress must be of the highest 
order of integrity The existing app ible technology 
has often been Inadequate, thereby necessitating the de- 


elopme nt ol unique tabrication me th His 10 Satish the 


tringent requirements 


The Inconel heat exchanger illustrated in Fig. 2 in 


halt section Was tabric ted OV nert-are welding, 


and utilized thin-wall tubing, the joint design being 
that shown in Fig. 1B 


\ total ol 10) tube-to-tube sheet polits were equally 


distributed among twelve nozzles. one of which is 
shown In a partial state Ol Completion big \ 
Fig. 4 Nozzle manually inert-arc welded to tube sheet tube bundle nozzle as completed is shown in Fig. 4 


shown in Fig. 3 


Joint Quality 


one of three basic types illustrated in Fig. 1. The The testing prograt incorporating both steady- 
ASME Soler and { nfired Pressure Vessel ( ode sug- state and eveli temperature conditions Vas terminated 
gests the joints shown in Fig. LA for applications where prematurely as a result of the failure of several tube-to- 
tubes are of sufficient diameter and wall thickness to tube sheet joints The individual tube bundles were 
permit the addition of filler metal hy the metallic-are removed and = dissected for Nspectlon al metallo- 


ol inert-are processes Where seal welds are ac- graphic examination aiter test seevera tube sheets 
ceptable, the elementary joint design shown in Fig. 1B, were characterized by multiple failures in the form of 
Incorporating simple fusion of the tube into the tubs peripheral cracks, a typical example Ol which may be 
sheet, is satisfactory. This procedure, however, is not seen in Fig. 5. A metallographic section of a typical 
recommended where the structural materials are crack fracture is shown in Fig. 6. Examination of a number 
sensitive when welded under conditions ol restraint of tubes which had not eaked reve ed fissuring mn 
The degree of restraint in oa joint ean be diminished various stages of propagation 

sig ificantly Lo reduce both cracking tendencies and Since the eXHTnAtion Of numerous as welded test 
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Fig. 6 Photomicrograph of cracked tube-to-tube sheet 
weid after test. X 100. Etch: 10% oxalic acid-electroly- 
tic. (Reduced by 50% upon reproduction) 


Fig. 7 Inconel tube-to-tube sheet joint back brazed wth 
Ni-B-Si alloy. X 12. Etch: 10% oxalic acid-electrolytic. 
(Reduced by 20% upon reproduction) 


samples during the development of a suitable welding 
procedure failed to reveal the presence of these micro- 
fissures, it was concluded that the initiation and propa- 
gation of the majoritv of the cracks occurred during 
thermal eyeling. Such behavior could reasonably be 
expected under the conditions of service by virtue of 
the nature of a tube-to-tube sheet joint itself. The 


1174 Patriarca, et al 


Heat-Exchanger Fabrication 


Fig. 8 System block diagram of brazing-gas purification 


Fig. 9 Inconel T-joint brazed at 1050° C in dry hydrogen 


unfused portion of the joint is unavoidable and consti- 
tutes a notch 

An obvious solution to the problem would be to re- 
lieve the notched condition by the use of a suitable 
back braze such as is shown in Fig. 7. In this photo- 
micrograph, an 0.025-in. wall Inconel tube has been 
brazed into the tube sheet with a nickel-silicon-boron 
brazing alloy corresponding to AMS 4778. It may be 
seen that this technique serves to eliminate the notch 
by filling the annulus between the tube and tube sheet 
and by providing a smooth fillet for optimum stress 
distribution. Further, back brazing would tend = to 
supplement the weld in the event of the occurrence of 


undetected flaws during welding 


Selection of Brazing Alloy 


The selection of an acceptable brazing alloy for a 


specific application is dictated by its resistance to the 
corrosion environment and the mechanical properties 
of the alloy at the operating temperatures of interest 
The complexity of most heat exchangers require that 
furnace-brazing procedures be employed with the braz 
ing-alloy composition generally requiring a purified 
inert- or reducing-atmosphere such as hydrogen dried 
to a dew point of —70 to —100° F. A schematic 
diagram of a suitable drying train is shown in Fig. 8 
This system has been used successfully for brazing of 
prototype heat exchangers where the flow rates re- 
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quired for satisfactory brazing were approximately 


100 cu ft of gas per hour 


Briefly, the detern the corrosion resistance 
of the brazing alloy i- omplished by encapsulating 
brazed joints in the « ronment of interest and hold- 


ng for pre-determined period the desired tempera- 


ture range specime VY consists ob 
segment of anil erted arv-hvdroge brazed T-joint 
such as shown in Fig. 9. Following this screening test 
the alloy is incorporated into a test heat exchanger to 
determine its resistance to corrosion under dynamic 


testing conditions 
Procedures and Equipment 
( Although back brazi an serve to compensate for 


inadequate welding procedures to a certain extent, the 


stringent service requirements make the production of 


ighly desirable. Such flaws as an 


A 

~ 

~ 


oceasional root crack can be remedied by back brazing 


as shown in Fig. 10. but major flaws such as that shown 


i z in Fig. 11 are to be olded. ‘This porosity was attrib- 
: ia ? uted to a relaxation of pre-cleaning procedures and 
ai ess than optimum fitup. It may be noted that approx- 


imately 0.002 in. of sound metal remains as a corrosion 


barrier Without back ng the existence of such 

f > flaw would result premature tailure since detection 

vould be near V impossible Dve-penetrant Inspection 


would De Inadequate Ol the sub-surtace 


nature of the flaw The most sensitive radiography 


Fig. 10 Root crack in Inconel tube-to-tube sheet joint 
remedied by back brazing. X 75. Etch: oxalic acid- 


would be required to detect a pore ipproximately 


electrolytic Q.050-1n. in its greatest dimensiol \ccurate interpre- 
tation of the radiographs id be obscured by the 
close-par ked tubs Array nd the gene! omplexity ol 


the heat-exe har ver tube bundle 


Although highly skilled craftsmi in be trained to 
tabricate tube-to-tube sheet joints which are consistent 

the required re the 
human element in such Dy} ~ considered 
idvisable if the occasio vross fla ~ to be avoided 
Semiuutomatic apparatus, as shi 12. can be 
issembled at minimus ost from commercially avadl- 


Fig. 11 Gross porosity in Inconel tube-to-tube sheet weld. Fig. 12 Laboratory tube-to-tube sheet welding head and 
X 24. Etch: oxalic acid-electrolytic welding lathe 
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components. The diameter of rotation required 


iven tube diameter can bem cue quired bv adjusting 


eceentric ut the top ol the variable-speed drive 


\ 
shown 


issemibly as 


I> show! 


\ close-up photograph of the 
n big. 15 


eceentrn The work Is positioned 


as-welded 


under the inert-are welding torch, and the prope! 


rotational pattern is determined visually by a skilled 


operator or by a suitable indexing head if desired 


\ sutistactory powel supply for such an installa 


tion is schematically in Fig. 14. The 


tial components are a direct-current souree such as 


motor generator with a remote open-ceircull oltuge 


current-decay 


attachment tor purposes, a veldins 
eontactor and a high-frequency oscillator to provide 
remote striking. An auxiliary timer circuit, respond 
ing to changes in are voltage, has also proven uselul 
some applications 

The tube-to-tube sheet jomts olou 


illustrated in 15 


ol 
heat exchangers, such us that 


have been successfully produced with the laboratory 


apparatus described using a welding procedure com 


parable to that presented in Fig. A tube 
to-tube sheet joint after back brazing is shown in Fig 
17. The sheet end of the heat 


shown positioned for welding in Fig. 18. It 


tube exchange! 


noted that the welds appern bright and clea 
pI 


condition, a result of the application 


meticulous assembly procedures, pre-cleaned parts 


and adequate inert-gas protection during welding 


Figure 19 shows the underside of the tube sheet with 
the Ni-Si-B brazing alloy pre-placed in the form of cast 
These attached by 


spot welding Ih) advance ot the assembly and 


rings were electric-resistance 


quent welding of the tubes into the tube sheet 
1) after welding 


tube sheet is shown in Fig 


TUNGSTEN 


ELECTRODE (-) 


HIGH-FREQUENCY 
OSCILLATOR 


Fig. 14 Schematic diagram of inert-arc welding circuit 
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Typical test heat exchanger for liquid-metal, elevated-temperature service 
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Fig. 16 Procedure for Inconel tube-to-tube sheet weld Fig. 17 Inconel tube-to-tube sheet joint machine welded 
and back brazed with Ni-B-Si alloy. X 3 Etch: oxalic 
acid-electrolytic 

partially completed housing in 

operation All othe welding Vis perlorme ri fl ( tre | hour to 

d inert nize dy ling ( it 1O50° C 


highly -skilled and extensively-trained and teste 
are Welding operators using welding procedures quali been found adequate to insure good flow and 
fied in secordance with the ASME Code In view ot ing the 17 \ heat exchanger 
the intended service, the quality standards are main ispecte fter | gy. 2] lol 
tained at an exceptionally high level All flaws de lowing testing wi uni Mass-s trometer leak 
tected by visual, dve penetrant and radiographic detector, the remainder of th NOoOuUsINg Is completed, 
methods are removed and repaired with the exceptior eritically inspected, and if accepted, is submitted for 
of occasional! Porosity no more than one pore In any test operation 

one inch in excess of 0.030 in. in diameter) in_ the Following a pre-determi ‘st schedule, the units 
heavy sections are disassembled and the \ “« ints examined 


Furnace brazing is carried out in a welded retort in Examination of numerous hea xcehangers to date has 


an atmosphere of dry hydrogen The heating and failed to reveal a single tube-t ibe sheet joint failure, 
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100 TUBES 
4 TCT 
| | 
— 
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A> rd 
— 
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Fig. 
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Fig. 18 Tube sheet positioned for welding 


ample indication of the ability of properly welded and 
subsequently back-brazed tube-to-tube sheet Jomts 
to withstand extremely severe service at elevated 


temperature 


Industrial Acceptance 

The success of the laboratory apparatus described 
in the fabrication of reliable heat exchangers has led to 
its adoption by a number of industrial concerns. The 
equipment has been improved by precise mechanisms, 
adapted for production by suitable indexing and 
positioning attachments, and can be rendered um 
versal to the extent that reasonable curvatures on tube 
sheets can be accommodated by automatic are-length 
control 

The inert-are welding procedures developed and in 
use at Oak Ridge National Laboratory have also 
received wide industrial acceptance. Industrial train- 
Ing programs and qualification testing are being 
conducted in cooperation with the Laborators thereby 
providing the highly-skilled welding operators so 
necessary. tor the production of the reactor-grade 
weldments and the 


continued advance of reactor 


technology 
le dame ni 

The authors wish to acknowledge the contribution of 
T. R. Housley, Engineering and Mechanical Divis on 
who developed the inert-are welding procedures, and 
B. MacDowell and C. E. Shubert, Welding and Brazing 
Laboratory of the Metallurgy Division, who assisted 
in the development of the tube-to-tube sheet welding 


and brazing procedures and apparatus 
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Fig 19 Underside of tube sheet showing preplaced 
Ni-Si-B alloy 


STRONG BACKS 


‘ 


FILLER 


.20 Tube sheet as welded into its header 


Fig. 21 One end of heat exchanger after brazing as 
positioned for inspection of brazed joints 
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THE PROXIMITY LIMIT SWITCH— 
A VERSATILE TOOL FOR INDUSTRY 


Improvements tn reliability, operating life, accesstbility and 
adaptability to existing and new svstems concepts, without impairing ease 
of understanding and application, are the objectives of program 


undertaken to develop a magnetic prorimity sensing device 


BY R. MIERENDORF 


Introduction complexity, cost, operating life, ease of iastallation and 
The ever-increasing ! that serious 
svstems has led i practice ol 
gineering approach terms of 
ization expand, it is beco motion 


to divide de ( opment efl 


the differen: 


{} 
Phese three 
idequate “see 


dN identified as powel 


ompared to the 


the coordinating, computing ot 
3) the sensing or input means operator of a suppie- 
generally well-understood by the menting ampiiving the pilots Tu lon Or 
neer: the first becnuuse Commot trolling the various parts of his an Tare simple 1 
netic contactors and relavs have OM parison hase solved the 
stantially their present form for many \ tremely complex radar compo ts designed to aug- 
second because of the great impact which re ment his : 


in logic or computing technology has hac 
svstem thinking This atter= al. part 


received a great amotnt 

vears and a substantial ports typical 
effort is being devoted to Inkages Tre 
components of the switch 
The third area, that of set at best Tol 
is currently beginning to re¢ se udequat 


of engineering thought 


lex ted. rerative \ speaking 
opportunity tor significant, ¢ velop 
This field of in put technology ad avenue 
lowing comments which will vas undertaken to d magnet “proximity” 


along one avenue of approach nsing device 1 provran vere to 


The Limit Switch Problem 


Kfforts to improve the performance ob existing com systems concepts mipe of under- 


substantia vy th re il y life. ne 
cessibility and adaptal to existing and new 
nts began with a careful stud {t actors < 
ponents began with a caretul idv of the f of size. 
R. C. Mierendorf is associated with the 

Paper 


Application Notes 


The new concept | “ail \ ed road fields ol 
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3 
{ ‘ ‘ to elect! Sig ils » Trahsiate 

volved infallible reliability de selectio if nut devices 
ult he portance of designing : 

devices became obvious and mav be Ms 
on control Conti recentiy, mo ‘ SVs- 

tlarlv. has tems were attacked as application problems ter con- 


application, many of them unsuitable to previous 
switelh”’ practice Some otf the broader objec- 
tives to which the new concept offers improved solu- 
tions may he listed as follows 
Limit Switch 

| On conveyor systems, particularly where irregu- 
ur parts necessitate the use of special operating arms on 
conventional switches 

Vow 
conventional limit switches 

On conveyor systems where product surface finish 
S SUSE ptible to damage or marring by physical contact 
vith conventional switches 

f. On control systems where highly repetitive opera- 
Hlons require operating lite in excess of that available 
vith conventional limit switches 
Positioning Device 

| On machine tools to indicate angular position, 
index position or displacement, where selsvn svstems are 
isuallv required 


2. On machine tools to initiate funetions such as tool 


Cuts at predetermined locations 
» On special machine applications, such as contour 
ithes, where information requires transfer from a mias- 
ter pattern to a working piece. 
Speed Control 
| \s an for an adjustable speed drive for d-e 


Inotors Where speed is a function of position or displace- 


tor to trigger a control funetion when 


rotut erges from preset speed ot ro- 


| Po measure rotat onal speed 
count obpeects ona convevor s\ stem 
Inspection Tool 

1. “To detect presence of ferrous material in product 


or retuse 


2 lo measure distances levels 
Vo detect and within preset 
1 To control measuring equipment within preset 


Protector Panel 

| To monitor machine londing and unloading to 
prevent machine operation without presence of ma- 
terial or doubling up of materials such as may oceur with 
“stamping presses 
Unusual Ambient or Atmospheric Conditions 

1. ‘To operate as a limit switch in explosive at- 
mosphere 
é lo Operate os edge register control for hot stee! 
strip in rolling applications 

4 To control convevor feeding steel rods into and 
out of heat-treating furnace 

t. ‘To control movement of automatic paint spray 


equipment in spray booths 


LISO Miecrendorf — Proximity Limit Switeh 


; On convevor lines where parts are too small or 


ht to pro ide the required operating force for 


9. ‘To control washing and rinsing operations on 
couvevor lines 
6. To operate as limit switeh or metal detector 


under water, 


Design Objectives 
With these immediate applications in mind, more 
specilic design objectives could be established 


1. The sensing element or transducer should 

easily connected for use in conventional relay cireuitry 
or in static control circuitry, 
2. The transducer should be capable of actuating a 
large load when used with an auxiliary power amplifies 
such as a relay, thyratron switch or magnetic amplifies 
5. The transducer should contain no moving ot 
Operating parts 

Lite and reliability should be beyond all norma! 
requirements 
j Cost. should be as low as possible, consistent with 
good design 

The transducer should be suitable for operator 
ina wide range of environmental conditions 

7 Operation at power line frequencies should be 
practicable 

Ss Speed ol response should be suitable for mia 
chine tool and conveyor applications. 

% Remote mounting with the possibilitv of 
literally burving the transducer in a machine should be 
feasible. This would allow the sensing action to take 
place at the most desirable location rather than at 
compromised location, 

lO. Shock and vibration encountered in nerma 
machine toel installations should not limit applicatio 

1] Various sizes of transducers should be available 
depending upon complexity of parts or pieces to b« 
monitored, 

The transducer described hereafter approaches these 
design objectives. It has been called the proximity limit 


switch, magnetic eve, or simply mag-eve, 


Proximity Limit Switch Description 
Basically, the proximity limit switch consists of 


transducer unit and a control unit. The control um 


includes a voltage amplifier a phase shift detector and 
provides an output signal capable of operating a relay 


or static switch. The relay contacts are usable for the 


ecntrel circuitry in a manner similar to conventional 
limit-switch contacts 

The heart of the control circuit is the transducer unit 
Mounted remotely, it is connected to the control panel 


by a cable. Operating on the bucking field) principle 
used in differential transformers, the transducer con 
sists of three solenoid-ty pe coils mounted on a common 
core Referring to | ig. 1, the outside coils | and 3 are 
similar in size and number of turns and are connected 
with their fields opposing. They are energized frem an 
a-c supply. The center coil 2 is known as a signal ot 
output coil. The voltage induced in the center coil is 
proportional to the resultant flux in the outer or driving 


coils. In order to achieve a voltage gain in the trans- 


Ture JOURNAI 


ment 
tration 
Counter 
BS 
ee 


FERROUS CORE 


Fig. 1 Simpiified transducer 


CORE TUMING SLUG 


Fig. 2. Transducer with tuning slug 


SIGNAL 


TUNING SLUG 
thy respect 


in¢ DV 


The 


Fig. 3 Complete transducer 


output for LOW big, 4 shunt capacitor is 
MULL OR BALANCE ed HCTOSS 1 prov ide fiiter- 


CONDITION 
req ! me Objection- 


madition. With 


output 


signal ol orrespond of coil 3 
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ible, the se being ure no witer- 
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ducer, the ignal coil has many urn ( inal change s amplitude 
mg cos disturbance 
The eoils are wound on a bobbin with i hollow « hase shift were 


culd he 


renased phreise | he 


ter \ magnetic rod of approximately the same leng 


iis the bobbin assembly Is placed 1th) Its hollow ( 


trolled with muecl ess tha i shift bon 


This magnetic core acts to concentrate and focus 
helads set up by the outer coils If the core is corre kumple, a 50 phase shitt ot tl ol a thvra- 
positioned, the field of coils 1 and 3 cancel, resulting tron tube will assure io It becomes 


a zero signal output of coil 2 This is commonly obvious that the mag sensitivity of the transducer 
ferred to as a null-condition In order to adjust for ; cun be mereased 
null Ol zero signal output, the eore must bye Iree to move pe ssible phase shift Is} 


along the axis of the coils, or a tuning slug may be fitted \ cor 


on one end of the core as shown in Fig. 2. Moving thi if the output passes through a minimum point which 


IS 


tinuous change 1! can be obtamed 


t h 


eore to either side of the null Position W ll inerease the does not reach pt res 
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pposite end as sho lig 
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—> threaded tuning slug fitted lofthe core. 
econd adjustment ! le he relative irrent flow- 
each al ) \ Tih with a 
Datel potel 
coi _DOMINANT 3 OOMINANT enrelu use of hott and 
Oll ampere turhs the al ) nagnetic field pat- 
/ terns cun be made to cancel pertect|, resulting in zero ik 
| 
able at and near the balance or null [=i ee 
the coil fields perfectly balanced, disturbance of coil 1 ce 
with external magnetic material produces an ii ae 


shown in Fig. 5. Readjustments of the tuning slug and 
balancing potentiometer may be utilized to produce a 
sinusoidal minimum-signal output when the transducer 
output is undisturbed. The polarity of this minimum 
signal ois approximately hetween the output 
oltage polarities associated with each of the driving 
cols 

Figure 6 is a vector diagram representation of the 
output voltage Introduction of the magnetic material 
in coil} field will shift the signal ahead in phase while a 
similar disturbance in the vicinity of coil | will produce 
a backward phase shift. Because a backward or lagging 
phase shift will move the positive polarity of the signal 
into the leading edge of the anode-cathode voltage of a 
thvratron phase shift detector, coil 1 is selected as the 
pickup surface. The phase shift is now continuous, 
bemg dependent upon the magnitude of the disturbance, 
the EL vector increasing from OA to OB, and the angle 
¢ Increasing accordingly As the external disturb- 
ance becomes appreciable, an increase in signal ampli- 
tude also occurs. However, the first 30° of phase shift 
is sufficient to actuate a phase-sensitive thyratron, and 
within this region, no appreciable amplitude increase 
OceuUrs Further increases in field disturbance result im 
a maximum phase shift of approximately 130° and an 
amplitude increase of 100 times. Once triggered, the 
phase-sensitive control will remain in that state regard- 
less of imereased magnetic disturbance ot any degree 
Resetting will oceur only after the magnetic object has 


receded from the transducer field 


Phase Detection 

\ saturable reactor on magnetic amptifier can be de- 
signed for this purpose of phase detection. In addition, 
these devices supply the power gain necessary for 
coupling into most external power and contro! circuits 
Other electronic or magnetic devices which respond tou 
phase change ( ould also he applied 

Since a thvratron was selected as the phase detector- 
power amplifier in the control unit, its operation will be 
described more completely. The thyratron is held non- 
conductive because the a-c signal voltage between grid 
and cathode is of Opposite polarity to the a-c anode- 
cathode supply. As the signal changes phase due to 
field disturbance, the grid-cathode voltage shifts back- 
wards (thet is, lags) becoming more in phase with the 
The load in 

The load 


mav ben pile t relay with heavy-duty pushbutton con- 


plate SUPDIN the tube to 
the anode circuit is thus suddenly energized 
tact ratings or a transformer vielding a voltage pulse 
capable of operating static control components 
Several changes must take place on the signal from 
the transducer before it can work into the phase shift 
detector circuit \linor phase adjustments are made on 
the undisturbed standby signal after it leaves the 
ransducer This is necessary i order to bring it into 
proper in-phase relationship with the line voltage sup- 
pls resistance-capacitance input network — per- 
forms this function before the signal enters the voltage 


amplifier 
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Fig. 5 Signal voltage of coil 2—transducer tuned to 
minimum 
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Fig. 6 Vector diagram showing signal voltage £2 and 
phase angle - 


The major signal change required is amplification 
The small signal output from the transducer must be 
amplified in order to contrel effectively the phase de- 
tector-power output circuit. Voltage amplifiers utiliz- 
ing vacuum tubes, transistors and magnetic com- 
ponents are all capable ct providing the necessary signal 
gain. The functions of a voltage amplifier and a phase- 
shift detector could be performed by a single device 
\ conventional magnetic amplifier has the necessary 
properties to be utilized as both an amplifier and a 
phase-shift detector. Regardless of how they are pet 
formed, both functions, amplification and phase shift 
detection, are vital to the circuit operation Tnaty pieal 
circuit a vacuum tube is used for signal amplification 
The amplifier output is then resistance coupled into the 
thyvratron grid circuit, 

Auxiliary Features 

Other features may be considered desirable in opera 
tion of this unit. These will be discussed briefly 

\ sensitivity adjusting means is usually required, 
especially in those applications requiring response t 


certain selected disturbances. In the cireuit described 
in the previous paragraph, this can be accomplished in 
several ways. One method is to use an adjustable 
negative d-c¢ voltage in series with the signal from the 
wumplifier before it is sent to the phase-shift detector 
\ second method is to advance or retard the phase of the 
signal in the control cireuit following the transducer 
In either case, as more d-c¢ bias is selected or as the 
signal phase is advanced, more signal-phase shift must 
be accomplished, and censequently, a larger external 
disturbance must exist. The inverse is also true, for 


with less d-c bias and a retarded signal phase, less dis- 
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turbance is required for operation. A less expensive, be seen that adjustment of the tuning slug and balane- 
but thoroughly acceptable method is to position the ing potentiometer determines which driving coil is 
transducer mechanically for desired sensitivity. This dominant. Referring again to Fig. 6, it is obvious that 
procedure is aided by provision in the mounting means the tuning adjustments could be made to cause the sig- 
and follows conventional limit-switch installation prac nal voltage to shift ahead in phase with a disturbance ot 
tice the transducer field, thus removing the turn-on signal 

In some applications it has been found necessary to to the thvratron and causing the output signal to dis- 


provide a minimum output time adjustment This appear 


condition dey elops when the disturbing objec t Is in the Conclusion 
transducer field for a very short period of time 
Phe principle of operat 1c" is applicable 
the power-output circuit: may not be actuated hong 
: over a wide range of s requencies Certam ap- 


enough for proper operation of external devices such as és 
plications Wi require unit igned for definite tre- 
valves and relays. It is possible to provide a fixed on oT ; 
quency levels These evels mi De ected Lo ide 
adjustable time lag before reset with internal circuitry 
optimum performance with specified requirements ot 

However, in the interest of simplicity, it is recom 
SeCNSITIVITY and speed ol operatiol 

mended that the basic control unit be combined with an , 


The Proximity limit switch as described is a versatile 
sai tool for industry with extremely broad possibilities ol 
this requirement arises. The time-delay unit may be 

application. It 


additional separate adjustable time-delay unit) when 


‘ will not. of course. replace all existing 
fully electronic or magnetic, the choice being made by 
. Input devices Rather the svstem design approach 


the circuit designer 


should determine the most suitable ce we, whether it 


A number of applications have required circuitry that ‘i 
be a conventional Or proximity switk h here Is little 


is normally in the ‘fon’ position, and is turned “off ' 
doubt. however! that the pron limit switch will he 


by a disturbance in the field of the transducer. Thus a 
a useful device contmbuting much t reliable control 
failure of any portion of the transducer or control unit 

svstems 

would also appear as a signal and cause the unit to be ; 


in the “off” position. The entire control system must Acknowledgment 
be considered and evaluated in order to select the type The author wishes to express his appreciation to C. | 
of operation which will provide “fail safe’ features Mever of the Square D Co. for his cooperation in the 


With the transducer described previously, it can readily preparation of this paper 
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Closely Welded! 


® Take approximately 13,000 men vitally interested in the Welding Indus- 
try ... in its research and constant development. Give them a magazine 
that keeps them up-to-the-minute about their industry ... about the people 


who make news in welding ... where they go, what they do, when they do it. 


® Such a group of men, closely welded together by a common interest, are the 
heart and fiber of the American Welding Society ... and The Welding Journal 


is their medium of communication. 


® Advertisers in the Journal know this... also, they know that these are the 


people who are most influential in buying their product! 
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A SATISFACTORY BASE-QUALITY STEEL FOR 
BOTH RIVETED AND WELDED STRUCTURES 


In author's opinion, specification ASTM AZ should be revised to indicate that it ts 


suitable for use in either riveled or welded structures, allowing the specttied 60,000-psi 


minimum tensile strength lo remain, bul adding a carbon limitation of 0.50% on 


ladle analysis up loa martmum permissible thickness for welded structures of 2 tn. 


BY J. O. JACKSON 


iVailuble bese -(qualit 


ABSTRACT At the present time, the only 
ates woboth riveted and welded structures is “Tentative Specifi 


| for Bridges and Buildings,’ ASTM A7-56T 


Steel furnished under this specification is usually suitable for 


eatior lor 


but the specification will permit steel being furnished 

} not the most iitable for we lded strictures Since the 
new specifieatior Pentative Specification for Structural Steel for 
Welding ASTM A&STS-56T") is now available, it is believed that 
engineers will be more inclined to specify the A873 grade, ilthough 
it is shown in the following article that over 99°, of the steel re- 
ed under the ASTM AZ specification is suitable for welded 
susceptible to ippreciable Impact loading or low- 
ture servi ind that the additional cost of grade AST 
s. therefore. not justified for such structures, and for steel shapes, 
the steel furnished will in all probability be identical with that 
furnished under grade ASTM AZ. It is believed that severe hard- 
ships would be imposed on the fabricating industry if it became 
sections the two specifications 
nd that real eeconom would result in the adoption of one grade 


ither riveted or welded structures 


Introduction 
ASTM AZ-56T, a 


suitable for welded structures for the 


Steel for bridges and buildings 


tot 


| Phe maximum carbon content is not limited by 
the AST AML AZ specication and it is therefore possible 

recerve material higher in carbon than is generally 

misidered desirable for ordinary welding. is 
iwreed that steel having ladle analy sis ol 
ion higher than O.50°, should be given special 
trentment during welding, such as the use of low 
hvdrogen electrodes or some degree ot preheating and 
that steel with carbon above these limits should not be 
production welded in fabricating shops and in the field 


without such precautions 


Z Steel made under the acid bessemer process Is 
J. O. Jackson P lent, Engineering Development Co., Coraopolis, Pa 
Jael Son 


Base-Quality Steel 


permitted specification ANTM AZ for parts ot 
structures not subject to dynamic loads, except that 1 
shall not be used for bridges Acid bessemer steel is 
not limited as to earbon and may be furnished with 
excessive carbon, which would make it unsuitable tor 
production welding 

3. ASTM AZ steel as specified may result in a steel 
which has a high transition temperature and may be 
subject to brittle failure under impact at ordinary 


ambient temperatures 


Table 1—Percent of All ASTM A7 Shapes Received During 
1955 with Carbon Content Lower Than Stated Percentages 


Carhor Percent ha 
We. of steel, lowe 
for 
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0038 
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Two and one-half million gallon elevated steel water tank at Pittsburgh, Pa., illustrating the use of base-quality steels for 


welded structures 


Phere have been manv cases of ¢1 
when AST A \7 stee] heel welded il ) iagraphs tod do ot represent the 
al th ASTM 


temperatures below 50 and imstances are 
ipplving this shop 


where parts of we lded members have crac ked : 


completely separated during moderate impact ( ‘able | AST AL AZ shapes received 


wenther by this shop during t \ i 1955 tabulated DN carbon 


The above paragraphs 1 to 4 reter to AST A \7 percent we so to show | ( 1 weight ol 


total steel rec having -s than anv. given 


ster | as ed and as occasio) ally recey\ ed parth ll the 
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The table shows that 99.87, of the 


steel] had a carbon content of less than 0.506, of ladle 


carbon content 


Table 2 shows similar data for A7 angles, bar and 
channels and shows that 98.116; of these shapes had less 
than O.30°, carbon 

Table 3 gives similar data for A7 plates of all thiek- 


nesses and indicates that 98.7°; of all plates received 


have earbon content less than 0.300; 


Table 2—Percent of All ASTM A7 Angles, Bars and Channels 
Received During 1955 with Carbon Content Lower Than 
Stated Percentages 


Percent having 
flower carvon 

, 
500 Oo 
Hoo OS 


2.96 
172 
7 S20 
SOO 
504 


2284 


‘arbon percent Is on ladle analysis 
Pereent of steel by weight having a carbon con- 
tent less than that shown in column l 


Table 3—Percent of All ASTM A7 Plates Received During 
1955 with Carbon Content Lower Than Stated Percentages 


(arbor Percent having 


ower carbon 


500 
17S 
Ooo 
311 
O20 
306 
4.242 


2046 


percent is on ladle analysis 
cent of steel by weight having a carbon con 


ess than that shown in column 
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It is believed that there is some stigma attached to 
using ASTM AZ for welded structures because it is not 
specified to be used particularly for welding, and it is 
not designated as a steel suitable for welding. On the 
other hand, it is published in the title and foreword that 
ASTM A375 is a suitable steel for welded structures, so 


it places the burden of proof on any engineer who has 
specified the use of ASTM AZ steel ina welded structure 
which subsequently fails for any reason to prove that it 


did not fail because the wrong steel was specified 

One important factor in the choice of steel for welded 
structural purposes is that steel fabricators must carry 
very large stocks of steel in order to avoid delays, 
waiting for infrequent rollings of certain sections. — It 
would work a considerable hardship on the fabricators 
if it were necessary for them to carry such a stock in 
both ASTM AZ and ASTM A373. 

After giving consideration to all the above, we 
decided to standardize on ASTM > AZ shapes for both 
riveted and welded structures, but we watch the carbon 
content on the mill test reports and if anv lot is higher 
than 0.3067 on ladle analysis, we do not use it in welded 
We purchase all of our plates to ASTM 
\283, grade C which, because of its lower specified 


structures. 


minimum tensile strength (55,000 psi), is more suitable 
for welding than plates ordered to ASTM AZ, and 
ASTM A283 is equally usable on riveted or welded 
structures, except as to minimum tensile strength. In 
the case of welded railroad or highway bridges, or 
other structures subject to impact, | in. or over in 
thickness, we use ASTM A373) where specifications 
permit. This leaves us with about the only disad- 
vantage that we still have the stigma of using ASTM AZ 
shapes in welded structures, which steel is not specifi 
eally designated for welding, whereas ASTM A573, 
currently avilable, is specifiently designated for 
welding. We think this is important, and we would 


like very much to avoid having to follow this practice 


Recommendations 

We believe it is obvious from data included here 
with that it is well within the ability. of American 
steel mills to manufacture both plates and shapes to 
meet the minimum tensile strength of ANTAL AZ 
namely 60,000 psi, and with a maximum carbon 
content of 0.3067, on ladle analysis. [It is our recom 
mendation that the fabricating industry and the 
designing engineers of the country insist that speci 
fiention ASTM AZ be revised to indicate in the title 
of the specification that it is suitable for use im either 
riveted or welded) structures, allowing the specified 
60,000-psi miminum tensile strength to remain, but 
adding a carbon limitation of 0.3067, on ladle analysis 
up to a maximum permissible thickness tor welded 


structures of In. We are convinced that the mills 
will have no added difficulty in manufacturing steel to 
this specification, and that they will have very little if 
any increased cost, and that the cost of mill extras fon 
this steel should be no higher than for the present 
ASTM. AZ steel. 


An acceptable alternative would be 
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Table 4—Percent of All ASTM A7 Plates 0 to 2 in. Thick Table 6—Percent of All ASTM A7 Plates Over 1] to 1% in. 
Received During 1955 with Carbon Content Lower Than Inc. Received During 1955 Having a Carbon Content Lower 
Stated Percentages Than Stated Percentages 


60 166 22 03 Totals 46 282 
30 512 24 
20 426 4 40 Cart 


( 70% Table 7—Percent of All ASTM A7 Plates Over 1/2 in. Thick 
veeusie 143 250 Received During 1955 Having a Carbon Content Lower 
Than Stated Percentages 


NovTE Carbon percent is on ladle analysis 


Percent of steel b velight having « carbon con 


than that shown in column | 


Table 5—Percent of All ASTM A7 Plates Over 2 to 1 in. 0 23 3907 | 53 
Thick Received During 1955 Having a Carbon Content 0.2 14 420 i 
Lower Than Stated Percentages 
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hom 


\7 plate s by 


2 6 thicknesses and ind te that, tor plates 
() 22 72.789 S titi thick, 99.03! re |e rbon while for 
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Conclusions 


thre move cat Ir expere Ce the 


Based 


ed 


thet the ASTM AZ specihy ition be revised as n dieated ] Pract \ teel shed under specication 
but that it contain in its title a statement that this ASTM AZ from the <upp vy eC fabricator is of 
steel, in thicknesses greater than Lon not recon suitable weldable qu esses Up to 
mended for welded structures subject to appreciable 2. Occasionally, some ts of ASTM AZ steel have 
excessive carbor vhicl mav result underbead 


pact 
It Is heli ed that it thre above rer 


mendatior Is erackn and ( piete ol the welded 


followed, important economies to both the producing oint, particularly if the welding is done on heavy 
mills and to the steel fabricators will result The plates and in the lower range of ambient temperatures, 
Importance of having one suitable grade of steel sav below 50° | 

for both riveted and welded structures cannot bye There is no assum e that ste purchased to 
overstated, ASTM. AZ specifications he suitable for welding 
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because the carbon is not limited 

| ASTM AZ steel is not the most ideal for welded 
structures because the steel is apt to have a high ductile- 
to-brittle transition temperature As determined by 
the criterion of 15 |b ina standard size Charpy specimen 
with Vee notch, the transition temperature may be up 
to LOO” Fo in ocension lots of ASTM. AZ steel This 
indicutes that its of ASTM AZ steel be 
unsuitable for use im welded) structures subject to 
appreciable impact loading or to low-ambient tem- 
peratures, and that it is theretors unsuitable for high- 
vav and ral 

urnished hy the mills and for steel ot 


ASTM 


Requirements for 


is What is shown on the mill 
fest reports 
structural iso 

\6-541 ‘General 
Delivery of Rolled Plates, 


specified in 
specifi itions 
Shapes, Steel Piling and 
Bars for Structural Us If check analyses are made 
parts of the rolled products, 
as 0.040, higher than the 
Thus, the 


tiaximum carbon that might be found in a member 


of coupotis cut Prom 
enrbonun contents os much 


ladle analvsis can oceasionally be found 


rolled to specification limiting the earbon on ladle 
should be 0.34°; 


(. During the past twenty vears, the use ot welding 


analysis to 
has inereased to where it has largely supplanted 
riveting in some industries, i.e., the steel tank industry 
During this period, the use of welding has greatly 
in the construction of buildings, and struc- 
tures generally. Many thousands of structures made 
of AZ steel have been constructed and the percentage 
of weld failures attributable to excessive earbon has 
been practically nil It must, therefore, be concluded 
that ASTM AZ steel as furnished is a suitable steel for 
welded structures and, if the carbon in AZ steel is limited 
to 0.306, by ladle analysis, the possibility of receiving 
excessive carbon is 


material having dangerousls 


eliminated 


ASTM A373 Versus ASTM A7 

Specification ASTM. A373-56T, first issued in 1954, is 
the first ASTM speciheation for structural steel ton 
velding The principal features of this specification 


are that the tensile strength range has been extended 


DISCUSSION BY NATHAN W. MORGAN 


The author brings out many interesting and valuable 
data concerning the weldability of ASTM-A373 and AZ 
steels It is believed that) this paper will invoke 
considerable discussion on this currently important 
top lor the sake of brey ty, the writer will mention 
a few criticisms of the author’s paper 


Phe two opening sentences of the abstract appear to 


be in error since the reference should be either to A373 


steel rather than AZ, or if all kinds of struetures are 


Nathan W. Morgan. Bridge Engineer, Bureau of Public Roads, Washington 
I>. ¢ 
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from 58 to 75,000 psi, and the carbon for plates up to 
2 in. thick is limited to 0.26°7 by ladle analysis and to 
0.306, by check analysis, while for plates over 2 in. to 
fin. the maximum carbon is one point higher, and tot 
all weights of structural shapes the carbon maximum on 
check analysis may go as high as 0.52°; In general, 
the intent of the specification is to provide the re- 
quired tensile strength with manganese instead of 
carbon in thicknesses over in. and in the case of 
plates, to secure lower transition temperatures by 


specifying «a minimum permissible silicon content 


The large tensile range permits a considerable variation 
in the strength of the steel, which may be undesirable 
Specification ASTM A373 permits a minimum tensile 
strength of 58,000) ps) and does not conform to the 
present American Institute of Steel Construction 
<pecifieations which require a minimum tensile strength 
of 60,000 psi. This prevents the use of this (A873 
sper ification on all structures designed to comply with 
the AISC specifications. 
ASTM AS73 
plates up to ' 2 in. in thickness carry an extra 5¢ pe 
ewt. or S100 per ton over ASTM A7 Plates ove 
in. to 1 in. cost 25¢ per ewt. or $5.00 per ton ove 
ASTM AZ Plates over 1 to 1! 
or $18.00 per ton more than ASTM AZ, and plates over 
l in. to 2 in. in thickness cost 25¢ per ewt., or $5.00 


per ton more than ASTM A7. 
shapes rolled to ASTM A373 1s 35e¢ per cwt., 


On the basis of present null extras, 


2 In. cost We per ewt 


The price differential for 
or $7.00 
per ton for shapes in Group \ and 15¢ per cwt. oF 
$5.00 per ton tor shapes not in Group A, as compared 
with ASTM AZ. Thus, ASTM A373 represents a 
considerably increased cost over ASTM. AZ, particularly 
in thicknesses between 1 and 1! 5 in. This is due 
mainly to the required silicon killing 

It must be emphasized that ASTM AS73-560T is a 
more suitable steel for welding than ASTM A7-56 In 
all thicknesses, and particularly in thicknesses over | 
because of improved low-temperature 
It is questionable whether ASTM 
AST3 Is any better or appreciably anv different than 
ASTM. AZ as received for the entire range of shapes 


in., mainly 


properties. 


and bars 


covered, to both A373 and AZ steels. The author's 
principal argument appears to be that AZ steel ts 
almost equivalent to A373 in weldability since the 
carbon content is usually satisfactory He then 
recommends a revision to the A7 specification to 
bring it within an assumed proper range of weldabilits 
but without mentioning minimum requirements for 


either manganese or silicon, 
The principal argument has been presented many 


times both before and since the promulgation of A873 
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tion to covel flange plates ove! thic} tor welded iuthor’s recommmena 
girders to limit the earbon to 0.30 
The author objects to A873 because it does it have »2n Sl cle 
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Phe paper would lead the uninformed reader to believe steel], presumably, is that 
that, since such a small percentage ol \7 steel has and no mention Is n le © 
earbon ontent higher than desirable for welded i rhaps Wall suppliers 
structures, it should be a simple matter to get the results would have beet 
producers to agree to guarantec that all steel meeting ] hngineers in genera ere 


is suitable tor we 


we specifications would meet all welding requirements 
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The trouble has always been that the data pres nted is the required tensile trengu 
nevel broad enough There is much A\7 steel that by which he evident ( 
does not meet the chemical requirements ol A375 plate material under A2S 
The carbon content mav be as great as O.35°, idle 30.000 minimum vield tre 
analysis The writer has before him a current welded have no pl ites in ste 
bridge project in which AZ steel was wrongly sub stock plates sh 
stituted for A373 steel Of the meager information at velded) structure i> 
hand, for 10 items of plates 1 to | thick, 40°, do ouded structure Lhe 
not piss the A373 requirements for carbe nd 70‘ the one case is about 16,200 
fail to meet the requirements for mining exe nd p- 
frul to meet the requirements tor s ! discussion ove rhe 
The writer concurs with the ithor conclusio proper considerati 
numbers 2. 3. and 4. but conclusion number | leaves one propos Wis 
guessing sas to whit suitable veldable yualit Bridge 
would mean, in the light of the vast amount of welding ind reports have support 
research accomplished ino the past fe Phe the irbon conte ecded 
writer could coneur with the ithor final reco max as practy ( ile 
mendation for limiting the carbon conte AZ ste col re ot equ 
to 0.306, by check analvsis for thicknesses Ip to the promulg adopt 
providing minimum manganese ver If anv ecor 
included, but it is doubtful that the manufacturers single steel spr crit ! 
willagree. This would include the heaviest 36-in. deep structures for both st 
beams The question then would concern a specifi helieve that sper 


Those who have held many meetings with the rep he taken to see that the 
resentatives of steel producers know that this cannot stee] is not incorporated 
be done, and that the only alternative is a new sper tures 
hieation Stee] not satistactors 

The paper gives tables showine the different per under AZ specifieati " | 
eentages ot steel meeting certain carbon contents This thicker materia lt uy 

small percentage ol 
John South \ stant nee | t 


Nit Jackson. possessed with extensive practien ( his ) 
perience indicating careful control of production through nore ( 
procedure s, has ably prese nted the case for the desirabi thru s to be Tound tect 
itv ol common structul i ide ol carbon steel that metuiurg Where 
will satisfy all types of riveted and welded constructior rdinary welding ste 
It is interesting to note that Mr. Jackson arrived Carbon Dy vce 

prefer to timit) cal ) 
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clamoring for limits of about 0.216). It ts to be ob- 
served that stee] has maximum earbon limit of 
0.270) ladle analysis Tor plates, for shapes. 
This specification, at the best, was but a compromise 
solution, applauded bv the majority, but still eriticized 
by the extremists mentioned above 

Specification ANT M-AZ7 has been criticized for the 
past two decades, not so much as to the material as 
rolled or because of unsatisfactory Usage, but rather 
because the sper bs open ended, ho chemis- 
try control of the earbon or Thanganese contents. 
Conseque the erties say there Is no sssurance 
to its weldability, either tor fabrication or for service. 
Fortunately, as indicated by Mr. Jackson's records, 
and further attested to by the thousands of welded 
structures now in service, the bulk of AZ steel has been 
generally satistietory However, since there is that 
possibility of high-carbon steel with low notch tough- 
ness having been used, even though satisfactorily 
welded, the critics have questioned possible infringe- 
ment ol assumed satety factors. 

Mr. Jackson rejects AZ steel for welded structures 
subjected to appreciable Impact loads or to low ambient 
temperatures, gIVINng 2s examples highway and railway 
bridges. It should be noted that the Society's Standard 
Specification lor Welded Highway and Railway 
Bridges, revised in 1956, also rejected AZ steel by 
adopting AST M-A373 steel for all stressed parts. 
Other speciiieation authorities covering this class of 
structures have also followed suit so that now there is 
uniform base material requirements for welded bridge 
construction in this country 

This rejection ol \7 steel specification could well be 
extended to certain stressed parts of the so-called 
statically loaded buildings where assured notch tough- 
ness of base material is equally desirable even with 
lesser impact or with moderate temperatures. \s 
engineering design moves forward, bringing with it new 
record clear span construction, eg., welded rigid 
frames, continuous beam and girder framing in ever 
taller buildings, rigid vierendeel trusses, and thick 
flange girders, all of welded design and based upon the 
latest refined theories that determine the size ol each 
section, then it) becomes logical that requirements lor 
improved borane material bye advanced in the same 
forward direction i true and ( omplete progress Into be 
attained. One modern development 1m structural 
design, probably the most radical concept the 
birth of elastu theories, Is that known as “plastic 
analysis.” At the moment this method Is particu 
larly suited for determining the section of the foregoing 
types of continuous structures and promises to result 
in more economical sections Although this method ts 
workable with A7 steel, it becomes apparent that 
base miatert ils possessing assured noteh-tough charac- 
teristies would be most welcome 

While we habitually associate noteh toughness with 
weldability, thereby creating a false cleavage between 
riveted and welded construction, we should correct 


this impression by acknowledging the fact that notch 


1190 Jackson Base (dua ity Ste 


toughness in base material is beneficial to all types ol 
struetures whether they be riveted, bolted o1 
welded Failures certain types of riveted struc- 
tures such as ships by the brittle fracture mode has 
been well doeumented although probably not se 
well publicized as similar brittle fractures im welded 
structures. Admittedly, the very nature ol mono- 
lithie construction, inherent with welding, has brought 
the brittle fracture problem, with accompanying 
demand for assured high notch toughness, into sharper 
tocus Theretore, a common structural steel for all 
usage is very much in order as the author recommends 

Notch toughness, as a property of steel, is not gen- 
erally understood by structural engineers, perhaps 
because of the apparent general, successful use ol 
present materials. One area of confusion has been the 
lack of differentiation between weldability tor fabri- 
eation and weldability tor service. A clear concept 
of this distinction is given in “Weldability of Steels” 
published by the Welding Research Council. 

At the moment, Mr. Jackson is correct: in stating 
that A373 steel is not technically acceptable whereve! 
the AISC specification governs. The technicality is 
the slightly lower theoretical factor of safety as meas- 
ured by the minimum vield points of the two steels 
33.000 psi for AZ steel. 32,000 psi for steel 
This difference or lack of recognition Is more oF an 
awkward and temporary condition rather than a 
serious handicap. 

The AWS Committee on Building codes, on which 
the writer has served as chairman for the past six 
years, Is presently considering a partial adoption Ol 
A373 steel, perhaps for the thicker rolled-plate material 
used for the rigid types of framing and for heavy 
flanges of built-up girders. To be more specific, the 
Committee has recently recommended that for steel 
up to 4m. in thickness, A7 steel would be allowed for all 
structural shapes, regardle-= of thickness, and for all 
plates up to 1? 2 in. thickness except that 1m rigid 
frame construction AZ steel would be used only up to 
| in. thickness. Plates over | inch thick in rigid- 
frame construction and over 1° 2 in. thick in simple o1 
semi-rigid type construction would be required to use 
A373 steel. Such revised provisions, OF COUPE, will 
he reflected in the next edition ot the Society's oStand- 
ard Code for Are and Cis Welding in Building Con 
struction.” Que member of this Committee, referring 
to this action, has sagely observed: “should carry 
thru what eall ao transition period as the time Wil 
soon cote when everyone enn agree on permitting 
A373 material tor all thicknesses ol material for 
welded construetion.” 

It is understood that the AISC is likewise con- 
sidermg the problem: possibly will necepl the recom- 
mendations of the Committee on Building Codes 
Theretore, the obstacle ol code regulations 1h ihe 
building field may soon be rectified in much the same 
manner as NOW In e\ idence for bridges 

While Mr. Jackson has mentioned this situation is 
it may pertain to A373 steel, he states that his com- 


The WELDING JOURNAL 


a 
4 
% 
A 

PY 

4 

& 

4 
& 
el 


pans purchases all plates to still another steel, AZS3 
AISC 


bridge 


grade C. This steel is not recognized by the 


specification or by either the Society's 


building regulations. It is not clear under what 


conditions this steel specification has been used. for 


structural applications 


Furthermore, there would) be considerably more 
objection to using A283) steel than A375 because 
A283 grade C has a minimum yield point of but 
30,000 psi. Naturally, the lower strength of A283 
suggests lower carbon and consequently improved 


welding characteristics Sut in the final analvsis 
AQ&3 specification does not limit carbon and therefore 


Is subject to the same criticism as afflicts the AZ 


specification 

This serves as an example of the further confusior 
that may enter this picture, when there is no commonly 
<tee|] 


and 


therefore, each user bases his requirements upon his 


accepted and available standard sper ification tor 
to be used for both welded and riveted structures, 
practice Mr Jacksor 


individual and 


makes a definite point of selecting steel most suitable 


experrence 


for welding, «a procedure that is voluntary. Some 


fabricators may find his method a hardship, particu- 
larly when steel is cut to length at the mill, being ear- 
marked for a specific project, and arrives at the shop 
ready for immediate fabrication in order to make a 
prompt delivery date; then the practice of selectivity 


at the fabricators’ plant could he too late and generally 


In commenting on Mr. Jackson's article, would 


like to make the following observations 
I believe that he is writing about the effect of butt or 
A7 steel ane 


11 


not referring to other types of welding such as fillet. et 


groove welding on heavy thicknesses of 


He also points out that the attempts to bring into 
the market and ASTS to secure 


steels of supposed better welding quality have 


such steels as 
resulted 
Im Serlous delays mn vetting either of these grace and 
shops are being obliged to stock these vy} ides to have 


tovet 


them on hand at least in sufficient quantity 
~tarted 

One result of this attempt to 1 
points he brings up of greater 


A285, ete., 18 that 


steels, aside from. the 


original cost, less tensile value in 


shops using these steels must be delaved un pre duetion 


of weldments due to the necessity of teaching thei 
operators different procedures required for welding 
these steels than those the men were familiar with vy 
using AZ steel 

Another most definite draw-back is that im much 
bridge plate girder work where, under certain specific 
tions, the use of these steels is obligatory, because ot 
Van Rensselaer P. Saxe is (or tine Engineer, 1 
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the mills to modify AZ steel specifications so that it 
would serve the purposes required and thereby hot 
clutter the mills with a lot of miscellaneous steels which, 
quite naturally, they ean only roll once in a while, 
thereby causing delavs in securing these new materials 
With its conse quent added costs, because this material 
must be worked im with the presently large tonnages ot 
A7 being rolled. It would seem that the mills and 
evervone else would be better off with one steel which 
could be used satisfactorily for welding and riveting and 
vhich could be secured, as Mr. Jackson points out, hy 
the comparatively easy process ot limiting carbon to 
O.sr vhich most of the mills now seem to do, in 
spite of the faet there is presently no limitation in the 
\7 specifieation 

About three venrs ago, when this agitation about AZ 
steel not bemg a good weldable qualits first started 
and began to come into more or less publie notice, I 
was quite puzzled, for in the period starting in 1926 to 


the present, our office had designed and supervised 


construction ot close to 2000 all-welded structures of 


every type and we had never had a failure. T actually 
was beginning to think I better start “knocking on 
wood,” for all of this work had been furnished from 
many different rolling mills and fabricated by many 
more different fabricating shops, Tan of which did 
their first welded work under our Supervision and help 

These structures included many heavy butt-welded 
trusses, very heavy butt-welded plate girders many 
of these vince rs have 4 in. thick butt welded 
plates and the usual run of the heaviest rolled sections 

In view of this condition with which T was familiar, 
| decided to make an investigation of our mill mspection 
reports covering the AZ steel used in our work, for we, 
through the vears, have had these reports on all ot 
our work and I found that in no case, except some Very 
ight beam work, did the mull reports show that the A7 
is high as O.30°, 


While we, ih our speciientions, have never specified 


steelLever ran evel 


invthing but AZ steel as rolled, one of two things 
could have happened either the mill just naturally 
furnished AZ with less than 0.3067 carbon or the 
shop mav bave asked them to hold the carbon range, 
but this surmise could not hold in the early days of 
welding for no one evel questioned the weldabilits ol 


which questioning is only. of comparatively 


Having satisfied myself that all of our work Was 
within i reasonable carbon range, | then decided it 
might be well to contact other fabricators, inspection 
COM pes, et to try to find if thev had ever ex- 
perienced failure in AZ steel, for, in my travels around 
I had the pleasure of meeting many ol 
these mie wtive in the we lding end of then business 
ind telt | ould through this process, vet honest 
uiswers to my request, for if there is one field in which 
vou can receive such answers, it is in welding, where 
evervone is definitely interested in improving material 
ind methods and do not hold it as a secret if they find 


i tte! pro (ss procedure 


Jacl son 


Base (duality Steel 


I wrote a similar letter to forty people located all over 
this country from East to Pacifie Coast and south to 
Florida and Texas In this letter, I explained iy 
reasons for writing, in that I heard there had been 
allegations of failures of butt welded AZ plates, especially 
heavy plates, which [ could not understand, in view 
ol our experience through the vears I also asked i 
they were having better experience with the proposed 
new steels which we had never used o1 specified and 
What Was then attitude on restricting use ol AT in the 
heavier plate thicknesses As IT remember, 54 letters 
Not one of the 


fabricators had ever had a failure of AZ steel and son 


were received in answer to my inquiry. 


of them had butt welded plates up to 6 in, and 9 i 
thick, some of it for work under heavs d 
ibration loading Many explained that the prov edures 
for handling A7 steel were so well known by their shop 
men that thes expected to have anv failures 
\l Un complained that using the new steels thes had 


been obliged to train their men for new procedures snd 


I] complained that the use of so many steel types was 
enusing great additional expense due to stock, traming 
required, ete, a point well covered by Mr. Jackson and 
one of the welding engineer's most vigorous in his 
efforts to place restriction on the thiekness of AZ which 
could be butt welded admitted that, in spite ol the fact 
they had done vers thick butt-welded plate work 
using AZ steel, he knew of no failure of the work in use 

As remember, one fabricator’s chief engineer 
thought that AZ should be limited to 2 in. thickness 
when butt welded, though he stated he knew ot ne 
failure of butt-welded plate work done hy his firm 
which A7 was used 

The result of all of this investigation has convinced 
me that, in spite of what is beng said, AZ still remains sa 
<afe steel to weld, so TL will keep on using AZ, for it 
will be no penalty to ask the mill to hold the carbor 
range for the comparatively small amount of heavy 
On the other hand 
| am definitely in agreement with Mr. Jackson that 


plate work used for butt welding. 


something should be done and an effort made, either 
through the ASTM or the mills, to get the mulls to 
agree to a limit of carbon to 0.300% in AZ steel to make 
all A7 steel a weldable and rivetable steel and it should 
be so stated as a part of basic AZ specifications revisions 
iis suggested by Mr. Jackson 

As Mr. Jackson suggests, such an action would not 
be for the mulls. In faet, would think 11 
would suve them a lot of trouble and expense to be 
able to roll one type of steel which would be better tor 
welding and riveting, than to be subject to the demand 
for rolling the various steels now required for welding 
or riveting. when one steel will do the trick, for I 
suppose shortly some one will be demanding a structural 
stee! which will have known value to resist the com 
pression stress in beam webs where washers for high 
tensile bolts are used, for one must admit that thes 
webs must stand a severe compression Lor long periods 
Ol tine 


The suggestion made by Mr. Jaekson should be 
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criterion Which determines the type of steel which should 
be used and for moderate temperature exposures and 
moderate Impact mtensities, which conditions probably 
eover a very appreciable percentage of all steel strue- 
tures being built today, a steel such as ASTM A7, 
restricted to 0.30; ladle analysis, is admirably suitable 
for either riveted or welded structures, and should 
certainly have an important place in our available 
steel materials, as should also A373 for structures 
having lower working temperatures and higher  in- 
tensities of impact loading 

It will be some years before the exact temperature 
levels and impact intensities for the different steels 
are even approximately determined, as only experience 
provides the answer, and that comes very slowly. 

The specification A283-C is generally used for tank 
construction and does not meet the tensile require- 
ments of the AISC specification. There is very little 
practical difference in plates received under either AZ 
or A2838-C and many engineers feel that a higher factor 
of safety results from the use of a slightly more ductile 
material, which should result from a lower maximum 
vield strength specification. 

With reference to Mr. Saxe’s comments, [ do not 
see where the use of fillet as compared with butt 
joints has any great bearing on the question of steel’s 
suitability It is my understanding that if a steel is 
weldable, it is equally weldable using either fillet. or 
butt joints. Of course, it is extremely important 
that the right type of joint be used, and butt joint 
construction is obviously more resistant to impact and 
low temperature londing, regardless of the type of steel 

Mi Saxe’s comments with regard to delays occasioned 
by specifying the use of special steels, such as A373, 
where it Is not really needed, are very well founded 
In making the weldments for a large structure, many 
small parts are needed. It is not the practice to order 
such detail for each job, as it has been found more 


economical to carry a stock of plates and shapes from 


which it may be cut. Mueh confusion would result 
from several specifications for this detail material, and 
it can be readily seen that the inventory would be 
greatly increased, all of which is very undesirable 
unless compensating improved results are obtained 
It is my belief that for the very large percentage of 
welded steel structures, the compounding of utility 
inventories is not justified and no appreciable, worth- 
while improved results can be demonstrated 

Mr. Saxe’s statement that since 1926 their firm has 
supervised the design and construction of close to 2000 
all-welded structures of every tvpe using AZ steel, 
and that they have not had a single failure, is of the 
utmost importance. This represents the experience of 
one firm. There are many hundreds of similar firms 
with similar experiences, and in view of this back- 
ground, it would appear to be unwise to discontinue 
its use. [do not contend that A373 is not as suitable 
a steel as AZ for general steel construction, but I do 
want to emphasize that there is nothing in the back- 
ground of the use of AZ which would indicate the 
necessity for any change except, perhaps, the possibility 
of receiving a lot of steel with excessive carbon. If 
this defect can be corrected, and the fine record of A7 
in the past in both riveted and welded structures can be 
continued into the future, and the objective of a 
single steel for both riveted and welded. 
loaded structures can be attained, it would seem to me 
that an ideal solution to this problem will have been 
reached, with no increase In cost for the large percentage 
of statically loaded structures. It is desirable to have 
a suitable material such as A373 available for struc- 
tures having lower working temperatures or greatet 
Impact loadings. Future experience will locate more 
exactly the types of structures and = intensities ot 
loading where the more notch-resistant types of stee! 
should be used 

I wish to thank those who have spent much time in 


analyzing and commenting on this article 


The Who's Who in Welding* read Tue 


The Journal is required reading for more 


Who's Who? 


JOURNAL. 
than 50000 polential buyers key men in their 
respective fields .. . representing the largest concentration 


of purchasing power in the metal fabricating world. 


* These are the people who buy and 


influence buying of welded products. 
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STUD SHEAR CONNECTORS HELP TO SPEED ; 


BRIDGE CONSTRUCTION 


Through use of stud shear connectors, end welded in the 
field, the shear developers for decks ot composite steel 
and-concrete bridges in Michigan are being erected at 
| 


In the first use by the Michigan state highway de- 


least 25°, faster than formerly 
partment ol studs as shear connectors, approximately 
S500 headed studs. 


welded ree ently to the beams of a bridge just completed 


diam by 4 in. long, were end 


at Farmington The studs bond the steel beams and 


conerete slab together so that they act as a unit and 


reduce the amount of structural required in the bridge 


Results at Farmington were so satisfactory that stud 


shear connectors are now bemg specified lor several 


future composite bridges in Michigan. On the Farming 


ton job, the contractor elected to use studs rather than 


welded spirals that were specified as an alternate 


Besides heing easier and faster to instal] than other 


shear connectors, the field-welded studs simplified the 


placement of reinforcing steel Forms were erected 


between the girders before studs were applied 


Average speed for each of two operators using stud 


welding guns was four studs per minute, although the 
rate ocensionally Wits SIX or sevel st ids pel minute 
The Bodrie Welding (‘o. of Detroit <ed two 
= 

I ra 


These headed stud shear connectors, end welded in 


Fig. 1 
the field, permitted the shear developers for concrete decks 
on a composite bridge at Farmington, Mich., to be attached 
25% faster than formerly 
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and 


welders. hooked up in paralle and driven by 300-hp 


gasoline engines, to supply the 1200-amp current needed x 
for welding the large-diameter studs i, 
Studs were end Ve lded In rows of tour on “upproxi- 


mately 3-in. centers across the flanges of the bridge 
girders Rows were 15 ipart girders at both 
ends of the bridge and 18 in. apart in the center girders 
The Farmington bridge ided three 53-it long spans, 


each 


studs were welded o each 


span having oximately 2750 


To simplify placemy studs, helpers preceded the 
gun operators, first mat projected stud rows with 
chalk and then placing poree errules in the proper 
stud locations along the rows (Fig. 2 \itel placing 
stud in the gun, the operator the mply pressed the ! 


yyertora weld 


~tud into the ferrule and squeezed the 


es confined the ten metal ort weld area 


The ferrul 


S 


Fig. 2 With this stud-welding gun, approximately 8500 
headed shear connector studs, in. in diameter and 4 in. 
long, were end welded recently to a composite bridge at 
Farmington, Mich. Helpers preceded the operators, mark- 
ing the projected rows of studs with chalk and then placing 
porcelain ferrules in the proper locations 
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HARD-SURFACED SPUR GEARS 
LAST 35 TIMES AS LONG 


An amazing statistic improvement of over 3400©, 
in gear life through hard surfacing—has been disclosed 


by a prominent midwestern manufacturer The gear 


in question is used i ball mill operation (Fig. | 


The hard-surtacing 


able lnprovement 


material responsible for this remark- 
In the wearmnge qualities ot the spul 
vear is an iron-base electrode containing chromium, 
molybdenum, silicon and carbon 


The ball Nil 
pounds that contain 


used to process Varlous metallic com- 
extremely abrasive ingredients 
In the process of reducing the particle size, metallic 
dust emanates from the rotating ball mull and settles 
on the driving gears. “This condition decidedly compli- 
eutes the problem ol gear wear 

The gear is fabricated ol hardened stee] and. 
being small in size, it resists fairly well the abrasion of 
the metallie dust deposits (Fig. 2 Original equipment 
are too large to permit economi- 


To hold cost 


spul howe er. 
cally making them of the same material 
down while providing wear-resistant qualities suitable 
for normal service conditions, the ball-muill 
turer produces the spur gears of a special high-grade 
cast iron Phe new gears have cast, unmachined tooth 
surhaces 

When first installed, the spur gear operated but SO hr 
before being worn to the point of uselessness. It was 
it first assumed that the gear was either the produet of 
an unsound casting or out of tolerance in some way 
\nother gear was ordered and installed with approxi- 
mately the same result In all, a total of four original 
equipment repl wement spur gears were tried with simi- 
lar res verv cose No gear lasted longer than 
140 hr in this service 

\t this pomt, it was dee ided to trv hard surfacing the 
The re- 


“pur gear on the venrimmg tace of each tooth 


Fig. 1 Hard-surfaced gear in place on ball mill 
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sult was a gear that, after 1760 hr of operation under 
identical conditions, showed no Visible sins ol weal 
Based on performance to date, it was anticipated hist 
total gear lite would exceed 5000 hr. The hard-sur 
faced gear, therefore, will outlast more than 35 uu pro 
tected parts. Another remarkable fact is that reclama 
tion of a worn gear by hard surfacing is less costly 
purchase oranew 

The electrode was applied are welding 
wearing face of each spur geal tooth (Fig. 3 
posit Wis laid in a series of beads approximately 
e-In. diam electrode. Following welding 


thick using a 
the deposit was ground smooth using hand equipment 


The gear was then ready for installation 


Fig. 2 Close-up showing steel pinion gear meshed with 
hard-surfaced spur gear 


Mulia 


‘al 
Spe 


Fig. 3. Hard surfacing a worn spur gear by arc welding 
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UPSTAIRS WITH 
INERT-GAS METAL-ARC WELDING 


The welding operators in the Berlin Cha 
Wisconsin actually move ‘upsicirs’” to v 
metal-are welding do its job The assemb 
conveyor heat exchangers’” required th 
stuinless-steel flight sections spirally aroul 
foot long hubs. Looking for the 
flights. the engineers decided 
instead ol Thi 
is an obvious success and thre 
licated flight sections moves along S 
The operation starts In conventional on-the-groun 
tivity The hub is placed horizontally so tha 
flight sections can be properly positioned 
After the sections are tack-we lded into pl : _ 
inert-gas metal-are weld is reads go to VV Fig. 2 Still on the ground. An electric-welding operator 
hub is placed on an angle parallel the stairs se f positions flight sections on the hub. The first automatic 
weld is between the base of the sections and the hub 


Fig. 3 Two half-flight sections are now welded together 
at the edge of the screw. This is the second of three welds. 
The last weld joins the second half-flight to the hub. All 
welds run continuously the length of the hub 


Fig. 1 Welding operator moving ‘upstairs’ to watch Fig. 4 The completed screw gets some finishing touches on 
inert-gas metal-arc welding of mixing-conveyor heat ex- the inspection jig. Any distortion is cleared up by oxy- 
changer acetylene heating followed by water quenching 
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Based on a story by the Linde ¢ New York, N. ¥ a 
WW 


When the lid of 
the container is secured, the machine will be capable of 
countless mixing and temperature-control jobs 


Fig. 5 Here is the completed product. 


the working surface of the serews assumes a horizontal 
position shown in Fig. 3. The positioning fixture of 
the mechanized welder moves up or down while the 
hub is rotated. The speed of the carriage corresponds 
exactly with the pitch of the flight serew, enabling 
each weld to move continuously the length of the hub. 
The initial inert-gas metal-are weld is between the 
first half-flight section and the hub. The other half 
segments of the conveyor flights are then placed 
around the hub and tack-welded. 
the automatic welder holds together the two half 
The final 


The second pass of 


segments at the outer edge of the screw. 


automatic weld attaches the second half of the con- 
veyor flights to the hub. The screws are then brought 
back to a horizontal position and placed on an inspec- 
tion jig. Any small kinks in the flights are removed as 
shown in Fig. 4 by locally heating the distorted area 
with an oxyacetylene torch followed immediately by 
water quenching. 

The time needed to complete each hub is between 
six and seven hours. This includes positioning, butt 
welding, three automatic Inert-gas metal-are welds and 
a corrective inspection. The total welding required 
on each twenty-foot screw is 364 linear ft at an operat- 
ing speed of approximately 12 ipm. 

When the screws are mounted, four each, in the 
finished unit (see Fig. 5) they are capable of a variety 
of functions. They can heat or cool, as well as mix, 
anything from grain to chemicals and ore. The 
mixing is accomplished by the intermeshing of the 
flight screws. The temperature is controlled by a liquid 
that flows through small openings from the hubs into 
the hollow conveyor flights. 

The advantages of inert-gas metal-are welding are 
apparent in this operation. Argon gas shields the 
welds from possible contamination by air and at the 
same time eliminates the need for flux. The welds are 
of a quality that holds finishing and cleaning costs to 
a minimum. The coiled-wire electrode allows con- 
tinuous welding once a pass is started. And the speed 
available through the rapid rate of heat input shortens 
the job. Other savings are found in the lack of stub 
loss, high deposition rates and minimum spatter loss. 


SPECIAL ARC-WELDING TECHNIQUE 
IMPROVES SHELL PRODUCTION 


Automatic are welding of rotating bands to artillery 
shells has cut production costs of shells produced for 
Frankford Arsenal in Philadelphia, Pa. (Pig. 1). In- 
creased accuracy and safety of artillery weapons has 
also resulted from the adoption of this new method. 
Two special are welders, using the new technique, 
produce 30-mm shells at a rate of 400 per hr and 105-mm 
projectiles at a rate of 54 per hr. These welding ma- 
chines are both equipped with a loading chute and an 
unloading mechanism and perform the entire operation 
automatically. The operator pushes a start button 
once and then keeps the loading chute full of shells 
machined 


Munitions formerly 


groove in thick-walled shells and swaged the copper ro- 


minnubacturers 


tating band in place. The rotating band engages 
rifling grooves in the barrel of the artillery piece in or- 
der to seal in Asses and spin the projectiles. 

In the newer process, the two are welders deposit a 
copper band on the smooth surface of the shell. This 
permits fabricating the shell with a thinner wall, re- 


duces machine operations and eliminates all operations 


Based ont t I} Ia Winfield Cory Warren, Ohio 
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Fig. | Automatic arc welding of copper rotating band to 
artillery shell 


formerly required to make the preformed rotating band. 
The new method also saves copper, since none is needed 
for bedding in the groove. 

The welded copper bands do not spin off when the 
shell is fired. This increases firing aecuracy and re- 
duces safety hazard to military personnel, 
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Technical Papers Program Formulated for 1958 National 


Spring Meeting in St. 


Louis 


Metals Engineering Division to Sponsor 4 Sessions 


The 1195S AWS National Spring 
\leeting will be held on April 14-1S at 
the Hotel Statler in St. Louis. Mo 
Twenty “One have heen sc hed- 
uled—four of these will be sponsored 
by the ASME Metals Engineering Di- 
vision Conference 


Included among the AW S-sponsored 


sessions will be two each on resistance 


br gas-shielded weld- 


aZing and 


ing In addition, there will be 3. ses- 


welding 


sions on steel weldabilitv and researc! 
while single sessions are scheduled for 
aluminum and magnesium 


urenium, titanium and high-nickel al- 


submerged- welding: applica- 
tion, equipment nd inspection weld- 
wioarcs and heat flow: welded struc 
tures: and designing for welding 

The ASME w O-sponsor sessions 


on strengtl ol mating of struc- 


tural propertie vith design: design 

and material for ow temperature ap- 
itor and isting weldments 
Individual papers will treat such 


subjects as the spot welding of Incone 
the submereed-an 


nium, the vacuum brazing of jet-engine 


welding of ura- 


materials, the welded fabrication of the 


Carquinez Strait Bridge, the production 


AWS DIRECTORS-AT-LARGE 


Term Expires 1958 
F. H. Dill J.H 
E. D. Peters 
J. L. Wilson 


R. J. Yarrow 


G. E. Linnert 
P. G. Parks 


F. H. Stevenson 


1959 1960 
. Blankenbuehler J. F. Deffenbaugh 
A. E. Pearson 
C. M. Styer 


R. M. Wilson, Jr. 


AWS DISTRICT DIRECTORS 


District No. 1*New England Sidney Low 
District No. 2*Middle Eastern D. B. Howard 
District No. 3*North Central H. E. Miller 
District No. 4*Southeast E. C. Miller 
District No. 5*East Central H. E. Schultz 


District No. 6*Central Keith Sheren 
OTHER 


Honorary Life Director C. A. Adams 


Junior Post-President F. L. Plummer 


District No. 7* West Central A. F. Chouinard 
District No. 8* Midwest F. G. Singleton 
District No. 9*Southwest P. V. Pennybacker 
District No. 10*Western C. L. Breese 


District No. 11 *Northwest C. B. Robinson 


DIRECTORS 


Junior Past-President J. H. Humberstone 


Junior Past-President J. J. Chyle 
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ind repair of eust weldments for nu- 
iluminum welding 


in d afternoon sessions will 
be held on Tuesday and Wednesday. 
vhile o1 morning sessions are sched- 
\lond Phursdav and Friday 
nical Papers Com- 
ficult task of ae- 
eptir ess than half of the manu- 
presentation at 
the meeting St. Louis—nn excellent 
indication of the quality which will en- 
compass the Apr neeting. Many ol 
the papers are the results of research 
onducted within 
stitutions vher learning, research 
lations te ustallations, and 
til manu turing air- 
()ther. re based on prac- 

experiences Lappieations 
All techr sessions, except one, will 
he held at the Hotel Statler. AWS Head- 
rters r this eeting. The nu- 
session ill be held at 


featuring ex- 
ns of the latest 
ind) supplies 
Ist the we y industry, will be 


tutive ft papers pro- 
pear in the January 1O5S 


THe W ING JOURNAI 


| JOIN NOW! 


lf you are interested in better 
welding, lower fabrication costs 
and increased productivity, you 
will gain from investment in 
AWS Membership. You can 
learn how to join by writing 
AMERICAN WELDING SOCIETY, 
33 West 39th Street, New York 
18, N.Y. 
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Gustav O. Hoglund 


AWS NOMINATES NATIONAL 
OFFICERS FOR 1958-59 


Nominations for national officers of 
the American WELDING 
the 1958-59 fiscal vear have been an- 
nounced by the AWS National Nominat- 
ing Committee. The 


Socrery for 


who, 
in the opinion of this Committee, are 
best qualified to steer the activities dur- 
ing the ensuing vear are as follows: Cus- 
tav O. Hoglund, president; Charles I. 
MaeGuffie, first vice-president; — R. 
David Thomas, Jr 
dent; Arthur A. Holzbaur 


ond Vi ¢-presi- 


Jonald B. 
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Howard, Clarence E. Jackson and Jack 
L. York, directors-at-large, L95S-61. 

In addition, the following nominees 
1958-60 
term have been selected by the duly ap- 
pointed District Nominating Comumit- 
tees: Edward C. Miller, District #4: 
James N. Alcock, District 46; Frank G. 
Singleton, District 48; and Francis V. 
McGinley, District 410. The foregoing 
were the only nominations received at 
date of publication 


lor district directors tor the 


Society News 


Nominated for President 


Gustav O. Hoglund 


Gr), Hoglund is head of the Welding 
Section of the Alcoa Process Dev lop 
ment Laboratory. He is a native of 
Milwaukee, Wis. After attending that 
city’s primary and preparatory schools 
he studied aeronautical engineering at 
the University of Michigar 
graduated in 1925 with a Bruel 


\ 


Scrence degres 

For the next two vears Mr. Hoglund 
worked in the Bureau of Acronautics 
Navy Department, Washington 


His next position was at the University 
of Minnesota where he served as assist 


ant professor of aeronautics during 
college term of 1927-28 

\lr. Hoglund first) beean 
with the Aluminum Company of A 
ica In 1928S and for the next t 
Wiis ¢ mploved in the Central \Let 
gical Division In 1930 he was 
charge of the development. ot ny 
processes for altuminum 

He is now in el irge of the W 
Division in the Aleoa Process De 
ment Laboratories. 
man of Aleoa’s Subcommittee on Joining 


and proudly wears Alcoa’s tw t 
vear pin 

Mr. Hoglund is the author of a mur 
ber of technical articles which ha 
peared in THe Journac, the 
SAE Journal and Mechanical Enginee) 
ing. He has been active in the Ameri 
CAN WELDING Sociery, serving as a 
member and chairman of many com- 
mittees. His AWS activities include 
the following: 2nd vice-president, 1956 
57: Board of Directors;  Techniv 
Council; Technical Papers Committe 
Past-Chairman; Finance Committees 
AWS-ASTM Committee on Filler Metal; 
Subcommittee II—Aluminum ind 
Aluminum Alloy Filler Metal —Chair- 
man; Brazing Committee; and Pitts- 
burgh Section 

In addition, he has served on the 
Boiler Code Subcommittee on Weldin y 
of the American Society of Mechanical 
Mngineers. 

In 1939 Mr. Hoglund was the recip 
ient of the Lincoln Gold Medal 
technical paper on “Spot Welding the 
Aluminum Alloys.”’ 


Past-Chairman 


Nominated for 
First Vice-President 


Charles |. MacGuffie 


Charles I. MaeGuffie was graduated 
from Penn State in 1925 with a B.S. in 
He completed the General Elee- 
tric Co. Test Course in 1925 He was 
welding specialist for Atlantic District 
of General Electrie Co. from 1928 to 
1939, operating out of Philadelphia 
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In 1939, he as transferred to Schenes | Nation Leaden the 1 equipment and 
N. is assistant manager ol storeporto rtunities 
sales, Welding Divisions, and in 1951 | I ition in welding app Ir. H AWs Dis- 
Was appointed inager of Marketing tions Tndusts Coordinator, | trict DD 1) 2. 4 position 
Welding Department tre (sroup for the Ordinance Advisor t He is also 
MaeCouthe’s American tte t Welding of Armor ted with t activities ot 
SOCIETY netivities meluce harman rs in two s AWs l the Board 
Philadelp| Section; member-at-larg fients d groups 1) ters Housing 
Board of Directors: chairman, Manu Pho taught riou { t ommiuttee ; 
facturers Committee, Publie Relations ours t rsity and Dr Advis t Subcom- 
Committee and Exposition Committe Institut Pech yg He w tt \ | nal Activities 
member Welding Journal Comuittes tru t stituting ourses ( t ( f Filles \etal: 
Reserve Funds Committee and Tecl ding at Dr 1952 ttees on mem- 
nical Papers Committes He s delivered papers at lo sustaining 
His other activities include Piast t AWs ting is 
chairman, Welding Section of Natior Swit 1 Belg H the Amertean 
electrical Manufacturers Assn. 
ber, American Institute of Electrica 
Engineers d American Ordnance Nominated for 
Assn 
Nominated for 
Director-at-large 
Neminated for Arthur A. Holzbaur 1958-61 
Second Vice-President A. 
Rutgers | t 1930 witl Clarence E. Jackson 
He graduated from 
R. David Thomas Met Mat ( s in physics 
Os t. Allegheny Ce I] 127 graduate work 
Was g 1 in 1937 ( tric Georg \ Universit 
Bus. dey ( s, he joined 
Corn Cher ene hng ted with the 
nv tor | hes Renet | t. P Unt voverniment 
Are Welding Mr. \I ) 30-36); ULS 
tere ng \ letallurgy an 
\ ted vith t} \ H then | ) and Nava 
Corp. in P hia, Mr. 1 is | G Welding | R 637-46). Ih 
Directo Res ° t of Hull Divis \ eS Research Lab- 
nd bengines g (1937-45): \ ds vical Corp., 
t 1 Di rof Res P \Ws \Isnager of their 
y (1945-5 it present a member of the AWS \\ in 1047 
Pres 955-—56 Pr Committ the American Bur- nt position us 
1956 OD Wi 1) elopment 


es mnclud 


t \l lo hing St ) ) ) 1953-56 

( iil Q54-55 Act t Washington, 1D. ¢ 

n t t Ning | Sections; and 
High Alloys Filler Metal s tt sign and Cons Steel Merchant the Educational 
' ‘ the Su tt Vessels \ ( He was also a 
Lo \ | trodes N 250 in Rurope 
\ | tro ind ! - the Welding 
Director-at-large ( Ship Structures Com- 
1946-50 the Joint Navy-NI-MA 1958-61 Org tion of buropean 
Committee charged with the develop- | ( t Q55 He has 
ment ot low lrogen-territ t Donald B. Howard ommuttecs 
With tl Welding Res h ¢ Donald B. Howard is Staff Metallu \\ t Council, par- 
Mr. Thomas s Sect vist, Rese 1) nt t rtain to weld- 
of the Hi Allovs Committe nd is parti t American ( in tive reports. Mr 
current] nember of the Corrosiot I Irv D ACF Industries, hh numerous talks 
Subcommutt Weld Py pe 47 Following his graduation in 1939 fro is and has su- 
Steels He is a member t] AR Colgate University, he beea i metal- t t! QO papers on welding 
dvisorv. Committe roy t on irgist at the Am St nd W 1 me irg 

welding Tvpe 347 steels H is an Division of United States Ste Cor \Ir | KS s given the Distin- 


National Researe] 


advisor to the During the past nine vears with ACF | guls ( e Award in 1945 
Couneil Committee on Welding during has devoted much effort to the « t secret the Navy. He also 
World War II and in 1952, rved as a tion of new we lding materials d pre it Wylie r \[e- 
member of an informal ommittes sses and their subsequent pplica 
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Nominated for 
Director-at-Large 
1958-61 


Jack L. York 

Jack L. York was born in Shreveport, 
Louisiana Besides completing his high 
school training, he studied mechanical 
engineering through the LC.s. program. 
He was employed as Welding Supervi- 
1939 by Ingalls Shipbuilding Co 
and later as Engineer. In 
he was appointed Welding Engi- 
neer by the J \ 
Co., and soon thereafter was made Hull 
Superintendent for the 


sor in 
Ri hi 


Jones Construction 


Construction 
Brunswick Shipyard in) Georgia. In 
1944 he was appointed Assistant General 
Superintendent of Hull Construction for 
MeCloskey Builders After World War 
Il, Mr. York was transferred to Phila- 
delphia by MeCloskey as Superintend- 
ent of Welding and Steel Fabrication 
and brection He joined MeDonnel 
Aireraft Co., St. Louis, in 1947, and be- 
came Welding Engineer for the Hoff- 
man Wolfe Construction Co. in Atlanta, 
Gia. and Columbus, © In 1955, Mr. 
York was named Chief Welding Engi- 
neer by the J. B. Beaird Co., Shreve- 
He is presently Chief Weld- 
Delta Tank Mfg. 


port, La 
ing Engineer for thi 
Co. in Baton Rouge 
Mr. York plaved a prominent part in 
AWS section in 
wiek, Ga. He was also intrumental in 
organizing the Tri-Cities, Holston Val- 
lev and Shreveport Sections He is a 


organizing the sruns- 


past chairman of these three seetions, 


Nominated for 
District Director 
1958-60 


Edward C. Miller 


District 4, Southeast 

Kdward C. Miller was graduated from 
the Missouri School of Mines with a 
Bos. degree in’ Metallurgical Engineer- 
ing, and obtained his MLS. degree trom 
the University of Idaho He then 
worked in nonferrous metallurgical de- 

Montana and Pennsyl- 
Miller taught metallurgi- 
eight vears at Purdue 
and Wayne Universities He served as 
1 commander in the Navv during World 
War Il For the past nine vears Mr. 
Miller has been Inspection Engineer at 
the Oak Ridge National 
Oak Ridge, Tenn an 
operated by 
Co. for the 


velopment in 
vania, Mr 


cal tor 


Laboratory, 
organization 
Nu lear 
Atomic Energy Commission. 
A pruist chairman of the Northeast 
Miller is the 
present Chairman of the AWS Com- 
mittee on Piping and Tubing. He is 
also a member of AIMEE, NACK, SNT 
and ASTM, and is a registered profes- 
published 


Union Carbide 


Tennessee Section \lr. 


sional engineer. He has 
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papers and given talks to various tech- 
nical societies on the subjects of liquid 
metals, nuclear metallurgy, zirconium 
and code fabrication of nuclear-reactor 


pressure Ve ‘ssels, 


James N. Alcock 
District 6, Central 

James N. Alcock was born in San- 
dusky, Michigan, and attended Wavne 
University. In 1980) he accepted a 
sales position with Compressed Indus- 
trial Gases, Ine. He was promoted to 
branch manager of this company in 1940 
and continued in this capacity after CIG 
merged with National Cylinder Gas Co. 
In 1942 Mr. Aleock formed his own firm, 
Saginaw Welding Supply Co., which he 
still heads. 
tablishing 


He was instrumental in es- 

Wolverine Gas Products, 
Ine. in 1945, a company he now serves as 
vice-president and treasurer. He also 
maintains a financial interest in Bairles 
Lindley Ine road 
Trenton, Mich. 

Mr. Aleock was chairman of the Flint 
Division when it was a part of the De- 
troit Section. At the close of World 
War II the Board of Directors of the 
Detroit: Seetion appointed him chair- 


contractors of 


man of a special committee to organize 
Vallev Section. He has 
Board of Directors and 
as Membership Chairman of this sec- 


the Saginaw 


served on the 


tion. 

Mr. Aleock was one of the founders 
and charter members of the National 
Welding Supply Association He has 
served as president and is currently on 
the Advisory Board. 
her of the Finance and Catalog Com- 


Hi is also a mem- 


Frank G. Singleton 
District 8, Midwest 

Frank G. Singleton, owner of Single- 
ton Welding Supply of Kansas City, has 
been affiliated with the American 
Society for many vears. He 
has served through all the officer posts 
of the AWS Kansas City Section. In 
addition, he served one term as Director 
of District No. S and was Chairman ot 
the Kansas Arrangements Com- 
mittee during the AWS Welding Show 
in June 1955. Mr. 
rently a member of the Finance, Sec- 
tion Advisory and Membership Com- 
mittees of the national Board of Diree- 
tors. is also a Director of the 
Kansas City Section, 


Singleton cur- 


Francis V. McGinley 
District 10, Western 

Francis V. MeGinleyv graduated from 
the University of Southern California 
with a B.S. degree in Business Adminis- 
tration. At. U.S.C. he starred in foot- 
ball. He is currently Assistant District 
Manager and Sales Manager of the Los 
Angeles Division of the Vietor Equip- 
ment Co. 


Society News 


During Mr. MeGinley’s 
chairman of the Los Angeles Section 
(1955-56), the 
point of becoming the largest in- the 
AMERICAN WeLDING Soctery. He lias 
been a member of the Section’s Bosrd 


term 4s 


section grew to” the 


lor many vears. 


District Representatives 
on the National Nominating 
Committee 

Eleven nominees to serve as District 
Repre sentatives on the National Nomu- 
nating Committee have also been se- 
lected by the National Nominating Com- 
mittees. The names of their candidates 
for the 1958-59 term are as follows 


District 

Vo. Vomines 

| Herbert Turek, Massachu 
setts Engineering Co 
15 Fayette St 
North Quiney 71, Mass 

2 not avatlable at date of 
publication 

3 B. C. Motl A. ©. Smit! 
Corp., 489 Seventh Ave 
Pittsburgh 19, Pa. (Res 
Horseshoe 
Bethel Park, Pa. 

! T. R. Berg, Jureit Asso 
utes Laboratory In 
S410 Bird) Miami 
55, Fla. (Res.) 6815 SW 
16th Court, West Holl 
wood, Fla. 

5 R. Bo MeCauley, Depart- 
ment of Welding 
neering, Ohio State Uni- 
versity, Columbus 10, O 

0 R. H. Hoefler, Kaighin « 


Hughes, Ine., Atlantic & 
Spencer Sts., P.O. Box 
962, Toledo 1, O. 

7 I. L. Baugh, Allis-Chalmers 
Mig. Co... 3000 8. 6th st 
Springfield, Tl 


L. N. Willams Darby 
Corp., lst W Walker 
Sts., Kansas Citv, Kans 


Roy D. Sprague, Campbell 
Steel P.O. Box 486 


San Antonio 6, Tes 


10 Harry Butler, Linde Co., 6702 
Parapet, Long Beach, ( alif 

1] W. Smith. General Ele 
trie Co., Atomic Power 


Equipment) Dept.. Rich 


land, Wash. 
* 


In accordance with National By- 
Laws, ballots will be mailed to all So- 
ciety members on or before December 
26, 1957. Balloting will close on Jan 
27, 1958. Election results will be pub- 
lished in the May 1958 issue of TH 
JouRNAL. Elected nominees 
will officially assume office on June | 
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THINGS YOU SHOULD KNOW 


(That Happened in October) 


@ Secretary Emeritus M. Kell 
called at Socrery headquarte rs October 
l6th to 


ing her usual keen interest in Socrery 


isit with staff members, show- 
activities and accomplishments SIX 
davs later she was stricken by a fatal 
heart attack as reported elsewhere in 
this issue 

@ Karly in October Past President Jack 
Chyle issued letters heralding the start 
\lembers 
President 


Chvle personally conducted the most 


of a new drive for Sustaining 


During the 1956-457) vear 


successful campaign in Socrery histor 
for recruiting Sustaining Members, in- 
creasing the total by almost fort In 


New York late in October, in connection 


with one oft his many wnportant tect 


nical committee activities, “Jack” spent 
the afternoon and evenine of October 
26th our ind) Mrs 
Plummer 

@ At the October Sth meeting of the 
AWS New York Section vith 
Blumberg presenting a fine technical 
talk and Chairman A. I 


siding your Secretary 


Seiden pre- 
spoke briefly 
sbout major aims of the Socrery 
@ During the week of October 10th, the 
American Society of Civil Engineers held 
their annual meeting at Hotel Statler 
Your Secretary represented AWS. at 
two important functions and informal 
discussed a future joint session to be 
devoted to welded construction 
@ On October lth vour 
drove Dr. Charles Keel to Hartfor 
Conn., for an inspection of the Pratt 
ind Whitne et engine plant «at | 
Hartford with John Mortimer as host 
and later, to the dinner meeting of the 
AWS Hartford Section Dr. Kee vho 


is Director of the Swiss Welding Societ) 


secretary 


discussed welding practices ino 
it the we | 
Chairman Clint Swift presided 

@ On October 17th Dr. Keel and vour 
Secretary traveled to Hicksville, for a 
dinner meeting of the AWS Long Island 
Section where Chairman J. Jungbluth 


ittended meeting, at which 


conducted the program which included 
the talk by Dr. Keel with vour Secretary 
acting as Technical Chairman 
@ October 2st was the date which 
Queen Elizabeth IT visited New York 
and was honored at a luncheon at the 
Waldorf Astoria Hotel At the same 
time and in the same hotel, delegates to 
the Second World Metallurgical Con- 
ASM were welcomed 
to the United States at a luncheon with 
I. W. Wilson president of Aleoa, and 
Charles White, president of 


Steel, delivering the principal speeches 


YTess sponsored by 


Republi 


DECEMBER 1957 


+ Your Exposition Committee met in 
New York on October 22nd and decided 
to recommend that AWS Annual Meet 


ngs nd Welding Expositions be held 

the lollowimng ties during the next 
five vears: 195S, St. Louis (April 14-18 
1959. Chieago (April 6-10 1960. Los 


1961. New York: and 1962 


Co ttee et tl ir etal 
PAC Chairman Art Kugler and Teel 
Secretary | Fenton on October 
2th to coordinate ortant proposals 
ering qualif tio! ertif tio! 
registration ¢ ‘ | rat rorit 
heing given to these blems in the 
hope that definite re endations 
ne ut le t t it nto quest 
e bee! tl Ca Tol il} rs 


of the “flu” kept President Sander ft 
ittending as ] re However, Dis 
t t Director D Howar vas present 
to henr our et ‘ i tech 
t ' t! Chau \ | I 
pres gy. Your Secretary enjoved in 


Howard and ¢ es Cin no serving 

e (| | J son held a meet- 
ing « the | l t \ct ties Cor 

ttee in Scranton. Pa.. on October 16th 

Limited near term objectives were set 
ip for each of the ) subcommittees 
report) covering the Philadelphia 
Svmpositum has been pre- 
ared and distributed to all Sections 


vith the request that each section educn- 
tional representative use it as t basis for 
short talk on edueation The com- 


iittee has agreed to prepare a suitable 


chapter on weld ne tor the Ironworks 
ibri ition \l ed for apprentice 


training 


@ Art 


ot the Fourth edition of the WELDING 
HANDBOOK Qur overseas friends will 
be pleased to learn that in the “Sterling 


Area” thev may use their own currence 


to purchase the Hanpprooxk from. the 
Cleaver-Hume Press Ltd. (31 Wright's 
Lane Kensington London \\ .. 
England). The New York Publi 
HANDBOOK for 
displav in its Technical Book of the 


selected the 


Nociety News 


Month Exhibition 


TAC Chairma Art Kugler and 


Technical Secretar Fenton direct 
ina ) te n unusually large and 
iversined mportunt SOocreTy 
t tie September met 

th representative National Board 
Unee te other inter- 
ested groups to discuss a proposed ordi- 
itting as related 

to fires Phis is t ft the constant 
efforts of Litter vl staff members 
ensure ! roper restrictions 

re regulations. The 
et ecent repared a new 
statement about welding for the En- 
if replace an older 


one ns ‘ te and obsolete 
elding Thy itest alumunum 
ellent exa ile Aluminum Assoclu- 
tik re used and the previous 
24 e been reduced 
r the first time for filler 
X-ray Film 

lard 1s r r nuting the tine- 
ny ( Ob Of 


tting t \-! of the test 


The Joint AWS-AFS Committee on 
Weldir Iron Castings has started the 


f of the test program to find 
the best ire ( ng cust iron 
t ticipating in the 
SO test s jes of gray 
=t iron by the 
acl i ise procedures found 
hy St pl sing the first phase of, 


INSTRUCTIONS 
FOR 
PROSPECTIVE AUTHORS 


Authors whe in to submit papers 
WELDING 
ted to send for a 
Instrue- 
tions and Suggestions for Authors.” 
addressed to 

JOURNAL 


American Weld Socict 33 W 
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eland, 
e J steti Chairman of our 
Welder Registration nd Certification 
@ AWS Susquehanna Vallev Section plate wl = ther ompared with the : 
designated October Nation Film St 
Officers Night eld meeting at Revised specificat tor Copper and 
the Berwick ¢ try Clul An attack ( er-Alloy We ve Rods have just ¥ 
ering rods for oxyacetylene 
vis tunygsten-are weld- 
spection trips through plants of A.C. F 
Industries at Ber k and Milton, witl 
Bill Schuster J. MI. Cameron Don : 
the 
Fred L. Plamme 
(Phillips reports mam 
ry the ] rst Section 


AC poINGs 


versations 


Training for Skills 
ledge 
By W. J. Williams use a soldert 


literature all add to our 
A child watehing his Dad 


ny iron learns that touching 


hot metal is painful when he sees his 


Skill is no saeccident Ask the person father secid 


who has it. He will undoubtedly tell The child's 
ou that manv hours of study and augmented 
experience t 
hot metal sl 
child 
horse and if 
What the \ 
comic book, 


practice were  necessarv before — he 
tired the skill skill therefore 
whether it is work skill or sport skill 
requires some cflort by the person 
seeking that skil Training and ex- 
perience are mgredients in the recipe for 
ull skills Kdueation, however, com- 


bined wit! traming can speed the Information, 


process of obtaining work skills Schools, 1 


There are three main wavs of obtain- 
Ing an education 1) from customs Whose prim: 
or habits, of a particular group) or Where an ins 
culture 2) trom os program whos 
primary aim is) entertainment and wetually the 
3) from some program whose primar attempt to 


Intent is to promote learning will direct. : 


Walking on sidewalks, eating certain edueation pl 


tional Acti 


foods and avoiding others, living in 

houses md so oon ire examples of working Is 
education obtained through customs or experiences | 
habits This tvpe of edueation takes of learning 


funetions persons Now 


hose prime 
Well as for 
get into this 


ire entertainment are sources of 4- 


thon Televisior radio. theaters. con- 

The job : 
William J. Williams ) t f the School of hot easy 
Inet t ( lene 
nt | groups, the 


entally get a severe burn 
vocabulary too, mav be 
He did not have to 
he actual burn to learn that 
wuld be avoided 
does not have to ride un 
‘tually shoot a gun to know 
Vest was once like The 
the picture and the tele- 


Vision program will give him this 


nstitutes, colleges and unmi- 


versities are included ino the group 


iry intent is to teach and 
titution is set up to promote 


learning. Through them, education is 


process of a deliberate 
fashion experiences which 
ind control learning. The 
ogram on which the Educa- 
Vities Commiuttes Is TOW 
oncerned with fashioning 
Vv the direction and control 
The program will be. of 
nehit tor the tramimng of 
in the field of welding, as 
persons who would like to 
field 
thend of the Committee ts 
of the eight) major 


thirtv-seven processes in- 


EAC MEETS AT 
INTERNATIONAL CORRESPONDENCE SCHOOL 


Pictured at a recent meeting of the AWS Education 
Scranton, Pa., are (left to right): William J. Williams, 
Phillips (secretary), Clarence E. Jackson (chairman), T. 
Luther and H. A. Sosnin, 
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al Activities Committee in 
W. G. Leaman, Arthur L. 
Embury Jones, George G. 


Society News 


cluded in these groups, and the dit- 
ferent job levels as they apply to each 
group and process have to be considered 
Otherwise, too much emphasis miav be 
placed on one aspect and not enough on 
another. The needs of industry and the 
needs of the individual must be con- 
sidered carefully. 

Knowledge comes through study and 
understanding; ability through practice. 
Every experience that a learner goes 
through is an element in his education 
but unless the experience is related to 
his personal goal it will be of littl 
immediate benefit to him. All progress 
is change, but not all change is progress 


Principles of Learning 


Any educational program must 
sider the three principles of human 
learning (1) motivation 2) 
activity, (3) perception 

Without motivation there is no s« 
activity. Motivation is) the most 
critical aspect oof any educationa 
program. The program should be set 
up so that it will not only excite th 
interests of those for whom the program 
is intended, but also hold these interests 

Self-activity, or the desire to continu 
is very important. It is possible to 
excite interests, but a rapid cooling off 
can take place before any action. is 
taken. 

Perception must be directed or false 
conclusions may result. Consider thi 
following example of the — different 
perceptions when the same object. is 
viewed. Three men standing on a river 
bank look at a new bridge crossing the 
river. One considers the amount. of 
steel used in the bridge; the second, the 
graceful swe pol the bridge The third 
wonders whether his business wil 
suffer because of the bridge 

All three perceived the same bridge 
but they perceived it in terms of past 
experiences. The first was a welding 
engineer, the second an artist, and the 
third an owner of a refreshment stand 
on a highway being by-passed because 
of the bridge. 

The Educational Activities Committee 
is aware of the needs ot an educational 
program and the many levels on whic! 
it must be conducted. 

When the results of the various 
programs have been evaluated, the 
experience gained will be exceeding! 
valuable in the revision of old, and the 
preparation of new, educational pro- 


grams. 
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as reported to Catherine O'Leary 


MAGNETIC-FLUX PROCESS 


Fort Wayne, Ind.--The mecting 
the tnthony Wayne Section 
Septem! yt} ws held at t] plant 
1) ( Fort W 
Featured H. M. 
the | ( nt u 
t -f] 
| ik | 
t istrat \ 
if 
t} 
t t Sutt ( ( 
| net 
} 
Powr-Lol 
y ft 1) ( 


ind trucks 


WELDING PROCEDURES 
Phoenix, Ariz. — The second regu 


eting © ison of the A 
Section lin the R 
h Sa] Hotel on W 
October 7340 P.M | 
re 33 7 t vht | y st t 
Va scl 


Paul Kano and Stanley Pine of the 
Arizona State College Farm Shop 
Robert Rowland and Carlos Ferrero 
of the idvance day. class Phoenix 
Union High School; and Dale Hunlet 
and Richard Hansen, Phoenix Union 
Chapter F.F.A., were the guest stu 
dents for the night. Other guests 
were Harold K. Miller from Camel- 
back High School, R. K. Barnard 


JOINING METALS 


WELDING DESIGN 
Bridgeport, Conn.—T 


tat 
=f) 

torent 

! eta 

Weldesigi 

TI 

\ 

tite 

\ 1) t 


CARBON-DIOXIDE WELDING 


Chicago, Ill.—() indred and 

t t ifthe 

~ | tel 

2 \ of tl 

( ( to hen 
\ the A. © 
¢ Wis... cover 
{ t CO. W ng His talk 


which 
CO) weld setups 
oncerning 


1] 
was Well Te 


group, as evidenced by 
the nu estions asked the 
sy | juestion period lasted 

] otion ture shown before 
t ting sa story of the Grand 
Cal ture told) about 
the fe t the earth and the 

f the G Canvon 
_ entv-s bers and guests 


h Wiis 


t = Restaurant 


Members of the Anthony Wayne Section learn about the techniques used in the 
magnetic-flux gas-shielded arc-welding process at the September 19th meeting 
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ANTHONY WAYNE SECTION VIEWS MAGNETIC-FLUX PROCESS 


Close-up of onlookers watching live 
demonstration at the Dana Corp.'s 
plant in Fort Wayne, Ind. tzid 


1205 


Section News and fvents #32 
wd, U.S. St ( Rose 
\ ( | t : 
tiv 
Birmingham, 
~ 4 ting | 
Net ny Metals 
ere 1) su elding, (2 
ny nert-gus-shielded metal-ar 
netic-flux ar velding 
Section met fo linner meeting on oe 
October 17tl it the Fairway Res- 
taurant 
Thomas L. Dempsey general wi 
manager of Industry and Welding eld i 


SECTION MEETING CALENDAR 


JANUARY 3 


NORTH CENTRAL OHIO Section Marion, 


Ohio New Application on Resistance Weld- 
ing, F. A. Bodenheim 
PHILADELPHIA = Section 
Philadelphia, Pa. 7:45 P.M. Panel Discussion 
Weldability of Heat Resisting Alloys. 


JANUARY 6 

LEHIGH VALLEY Section. Dinner 6:30 P.M. 
Meeting 8:00 P.M. Walp's Restaurant, Allen- 
The Battle of the Cities." 
1958 Educational 


town, Pa 
MILWAUKEE Section 


Course. Marquette University 


JANUARY 7 

NEW YORK Section. Victor's Restaurant, | E. 
35 St., N.Y.C. Get-Together 5:30 P.M. Dinner 
6:00 P.M. Program 7:00 P.M. “Resistance 
Welding on Aluminum,” J. W. Kehoe, Westing- 


house Electric Corp. 


JANUARY 8 

CLEVELAND Section. Manger Hotel, Cleve- 
land, Ohio. Social Hour 6:00 P.M. Dinner 
6:30 P.M. Meeting 8:00 P.M. “Executive 
Night.” 

STARK CENTRAL Section. American Legion, 
Canton, Ohio. Speaker from Magnaflux Co. 


JANUARY 9 


SAGINAW VALLEY Section. _Hi-Life Inn, Sagi- 
naw, Mich. ‘Ultrasonic Metal Joining," Aero- 


projects, Inc. 


JANUARY 10 


COLUMBUS Section. Riverside Rathskellar, 
Columbus, Ohio. Dinner 6:30 P.M. Meeting 
8:00 P.M Aircomatic Cutting of Aluminum,” 
H. D. Mann, Air Reduction Co. 

DETROIT Section. Engineering Society of De- 
troit. 8:00 P.M. ‘Resistance Welding of Heavy 
Structures,” W. J. Farrell, Sciaky Bros., Inc. 


JANUARY 13 


MILWAUKEE = Section. 1958 Educational 
Course. Marquette University. 

NORTHWEST Section 
4:00 P.M. Shop trip—Electric Machinery & 
Manufacturing. 6:00 P.M. Meeting. Elks Club 


Minneapolis, Minn. 


“Techniques and Equipment for Welded Produc- 
tion,’ John Mikulak, Worthington Corp. 


JANUARY 14 


WESTERN MASS. Section. Blake's Restaurant, 
Springfield, Mass. Dinner 6.30 P.M. Meeting 
7:30 P.M. “Welding and Brazing Problems in 
the Atomic Energy Field,” Herbert S. Kalish, 
Sylvania-Corning Nuclear Corp. 


JANUARY 15 


PEORIA Section. Mecca Supper Club, Farm- 
ington Road, Peoria, Ill. 6:30 P.M. Dinner 
speech 7:45 P.M. Ceramic Jewelry Demonstra- 


tions, James Polanes, Linde Co. 


Engineers Club, 


PITTSBURGH Section. 8:00 P.M. Auditorium 
of Mellon Institute of Industrial Research (Oak- 
land) Pittsburgh, Po. ‘Health and Safety in 
Welding,” S. W. Speicher, Westinghouse Elec- 
tric Corp. and L. G. Mathews, Linde Co. 

PROVIDENCE Section. Dinner meeting 6:15 
P.M. Johnson's Hummocks, Providence, R. |. 
“Control and Correction of Welding Distortions,” 
LaMotte Grover, Air Reduction. 

SOUTH FLORIDA Section. 8:00 P.M. Fire- 
men's Benevolent Hall, Miami, Fla. ‘Plastic 
Fabrications,”’ F. B. Miller. 


JANUARY 16 

BRIDGEPORT Section. ‘Welding of Stainless 
Steel,” Benjamin F. Doty, Crucible Steel Co. of 
America. 

IOWA Section. Des Moines, lowa. “Semi- 
Automatic Welding,” H. E. Baldwin, Westing- 
house-LeTourneau. 

KANSAS CITY Section. ‘Structural Welding,” 
LaMotte Grover, Air Reduction. 

MADISON Section. Eagles Club, Madison, 
Wis. “Safety in Welding Practices.” 


JANUARY 17 


MARYLAND Section. Engineers Club, Balti- 
more, Md. ‘‘Resistance Welding Machine De- 
velopment and Applications,’ F. R. Woodward, 
Taylor Winfield Corp. 

MILWAUKEE Section. Ambassador Hotel. 
6:30 P.M. "Practical Aspects of Various Welding 
Processes,’ John Mikulak, Worthington Corp 


JANUARY 20 

MILWAUKEE = Section. 1958 Educational 
Course. Marquette University. 

PHILADELPHIA Section. Engineers Club. 8:00 
P.M. Past Chairmen's Night. “Weldability of 
Carbon and Low Alloy Steels,” R. D. Stout, Lehigh 


University. 


JANUARY 21 

HARTFORD Section. Villa Maria Hotel, Glas- 
tonbury, Conn. ‘Nondestructive Testing,” Alex- 
ander Gobus, Philips Electronics, Inc. 

NORTHWESTERN PENNA. Section. Erie, Pa 
“Quolity vs. Cost of Welding.” 

TOLEDO Section. Maumee River Yacht Club. 
Dinner 6:30 P.M. Meeting 8:00 P.M. “Hard 
Facing.” 

JANUARY 23 

NIAGARA FRONTIER Section. Continental Inn, 
Kenmore, N. Y. Dinner 6:45 P.M. Meeting 8:00 
P.M. “Welding High Strength Steels and Al- 
loys," by Leon C. Bibber. 


JANUARY 24 

INDIANA Section. Plant Tour and Dinner. 
Fisher Body Div. GMC, Marion, Ind. 
JANUARY 27 


MILWAUKEE = Section. 1958 Educational 
Course. Marquette University. 


Editor's Note. Notices for March 1958 meetings must reach Journal office prior 
to January |, so that they may be published in February Calendar. Give full in- 
formation conceraing time, place, topic and speaker for each meeting. 
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Section News and Events 


Chicago, Ill.— The regular monthly 
meeting of the Chicago Section was 
held on October ISth. The meeting 
was preceded by «a dinner “‘get- 
together” and a delightful movie film 
in color which was taken at the 1957 
golf party at Nordic Hills Country 
Club. 

The film highlighted several scenes 
of “dubbing,”’ 
more “dubbing” on the part of the 


‘good fellowship” and 


members, 

The technical subject of the even- 
ing was entitled “Problem Solving in 
Stainless-Steel Welding’ and was 
presented by R. David Thomas, Jh 
AWS, of the Arcos Corp. 

He discussed some of the various 
approaches and methods which can 
be used in solving proble ms in stain- 
less-steel welding Some of the out- 
standing examples included the exact- 
ing welding specifications which wert 
required on the welding of stainless- 
steel parts on the Nautilus atomic- 
reactor type submarine 

Mr. Thomas’ talk was acc ompanied 
by a colored sound movie which de- 
scribed the operating characteristics 
of the EB backing insert. 

Kighty-five members and guests 
were in attendance at dinner at Mil- 
ner’s Restaurant, while 19S were pres- 
ent at the meeting which took plac 
in the Auditorium of Peoples Gas 
Light & Coke Co. 


STUD WELDING 


Cincinnati, Ohio —R. ©. Singleton 
AWS vice-president of engineering, Nel- 
son Stud Welding Division of Gregory 
Industries, Ine.. Lorain, Ohio, gave 
an excellent talk on the “Latest De- 
velopments in Stud Welding” at the 
October 22nd meeting of the Cin- 
cinnatit Section held at the Engineer- 
ing Society of Cincinnati Headquar 
ters Building. 

Mr. Singleton outlined the evolu- 
tion of stud welding from the “‘freez- 
ing” of metal-are electrodes to the 
efficient present-day method of at- 
He discussed 


taching studs to plates. 
a number of significant applications in 
construction, automotive, railroad 
heavy equipment and other produc- 
tion industries. A unique in- 
welding 


teresting application of stu 
on the world’s largest wind tunne! 
which resulted in an estimated saving 
of $100,000 was described. His pres- 
entation, supplemented with slides 
also described the characteristics of 
desirable power sources for stud weld- 
ing. He emphasized the need for 
close control over operating variables 
and trained operators to assure the 
highest quality in stud welding 
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STAINLESS-STEEL WELDING 


ba! 
| 


The new automatic welding process 


everybody likes 


"WE FOUND THAT DUAL SHIELD WELDING WAS JUST THE THING WE NEEDED TO MAKE A PRODUCTION 


LINE JOB POSSIBLE" —-—-—-- "THE DUAL SHIELD PROCESS IS SIMPLIFIED TO THE POINT 
WHERE A MAN CAN LEARN TO DO A GOOD JOB WITHIN A DAY'S TRAINING" —-—--—— "DUAL SHIELD 
WELD GIVEN 40 HOUR VIBRATION TEST AND SHOWED NO FAILURES" —--—— "FOR OUR WORK 


DUAL SHIELD WELDING IS 50 PER CENT FASTER THAN CONVENTIONAL WELDING METHODS 
INCLUDING SET UP TIME . . . ALSO 50 PER CENT CHEAPER" ———- "IT ENABLES US TO DO 
WORK THAT FORMERLY WASN'T PROFITABLE BECAUSE OF THE HIGH WELDING COST" -—-—-—- "WE 
NOW MAKE WELDS ON TANKS AT RATE OF APPROXIMATELY 105 FEET PER HOUR. PREVIOUSLY 
OUR BEST WELDING SPEED WAS APPROXIMATELY 50 FEET PER HOUR" -—--- "DUAL SHIELD 
PROCESS CUTS OUR COST BY 25%" --— "I LIKE THE CLEANER AND SMOOTHER WELD THAT DUAL 
SHIELD SYSTEM GIVES IN ADDITION TO THE MINIMIZING OF SPATTER DURING THE WELDING 


PROCESS" -—-— "IT CUg Th MAPATTER AND GIVES US A NEAT FINISHED JOB" —---— 


"ONE OPERATOR IS DOM IN THE SET UP AT OUR PLANT" 


DUAL SHIELD* 


The DUAL SHIELD process is some- 
thing new in welding, something dra- 
matically new, something dramatically 
better! It’s the new welding process 
that takes the guesswork and mistakes 


out of welding by automatic control. 
The proper arc voltage is maintained 
automatically. The electrode is fed to 
the work automatically. The weld is 
automatically protected fromcontam- 
ination, both during deposition and 
during cooling. 

Weldors praise the DUAL SHIELD 
process ; they can do better work faster 
and with less effort and strain. Weld- 
ing shops like DUAL SHIELD;; it 
not only cuts costs and avoids waste, 
it often opens entirely new oppor- 
tunities for welded construction. Buy- 
ers of DUAL SHIELD welded prod- 
ucts like them because of the cleaner, 
neater welds. Read what users of the 
DUAL SHIELD process say. Try 
this process on your work. You too 


will be an enthusiast. 


PLEASE TURN THE PAGE......... 


| 


DUAL SHIELD* 


(the new automatic process everybody likes) 


WELDING 


Science takes the guesswork out of welding with the NCG DUAL 
SHIELD process. Now, better welds are produced continuously 
because electrode feed and current density are set and held auto- 
matically . . . and because the weld is completely protected from 
atmospheric contamination, not only during deposition but 
during cooling as well. 

In NCG DUAL SHIELD welding, inexpensive carbon dioxide 
gas is automatically fed to the arc to blanket and prevent con- 
tamination of the weld. The special flux-cored electrode is fed 
automatically and continuously from a reel. The flux is never in 
the way, never hides the weld. The DUAL SHIELD flux-cored 
electrode affords absolute control of the amount of flux in the arc. 
This is important in order to maintain accurate control of weld 
chemistry and assure a metallurgically uniform weld deposit. 
The slag “pops” off as the molten weld metal cools, and the 
weld can be easily cleaned with a wire brush. 

The DUAL SHIELD process is designed primarily for weld- 
ing all plain carbon steels up to .35°, carbon content and type 
T-1 and A202 steels. It can be used for single-pass welds in the 
horizontal and flat positions on thicknesses from 3/32” to 1/2”. 
In addition, it is possible to make | /4” fillet welds at more than 
20 ipm and butt welds on | /4” plate at more than 30 ipm... all 
continuously for foot after foot of exceptionally high quality 
weld. And, with the DUAL SHIELD process, no cleaning prep- 
aration is necessary for welding scaly, oily or rusty steel. The 
material is cleaned automatically as it is welded. 


AUTOMATIC or AUTOMANUAL* 


The DUAL SHIELD process is accomplished with the NCG 
Sureweld welding equipment. The basic Sureweld Type SA-1 
outfit is for ““Automanual” welding. It consists of electronic 
welding control, electrode drive, welding gun, and the gas and 
water cable assemblies. Conversion kits enable you to easily 
convert this to fully automatic welding. The DUAL SHIELD 
process makes fully automatic production welding most feasible. 
It is only necessary to traverse the gun or the work mechanically. 


NOW... 
New DUAL SHIELD Welding Bulletin 


Just off the press .. . the completely new explanatory 
literature Bulletin NH-137. Get all the facts . . . complete 
and detailed description of the equipment and the d a 
process . . . case histories . . . all clearly illustrated. ual 
Use the coupon or write . . . 


NATIONAL CYLINDER GAS COMPANY 
840 N. Michigan Ave., Chicago 11, Ill. 


Please send me the NCG Bulletin NH-137. 


CITY. — 


DOUBLE PROTECTION: Flux in the electrode core and 
a shield of CO. work hand-in-hand to produce sound, 
uniform and clean welds. 


UNIFORM WELDS: Once settings are made, the DUAL 
SHIELD process makes smooth, uniform welds even on 
scaly, oily or rusty steel. 


DEEP PENETRATION: A process feature is its ability 
to make one-pass welds in mild steel up to /2-in. thick. 


NATIONAL CYLINDER GAS COMPANY 
840 North Michigan Avenue, 
Chicago 11, Illinois 
Branches and Dealers from Coast to Coast 


© 1957, National Cylinder Gas Company 


*DUAL SHIELD and AUTOMANUAL are 
National Cylinder Gas Company trademarks. 
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PANEL DISCUSSION 
Cleveland, Ohio—Thv October 


meeting of the Cleveland Section was 
held in the form of a panel discussion 
on the subject Which Is Better 
AC oor: Speaker and panel 
moderator was Jerry Hinkel & 
application engineer, Lincoln Elec- 
trie Co The dinner meeting was 
held in the Mather Room of the Hotel 
Manger with 109 at the dinner and 
130 present at the meeting. 

The panel onsisted of O. H. Kuhlke 


AWS, welding engineer for the General 
American Transportation Co.; T. L 
Mipsey AW general manager of 


Industry & Welding; Loren Miller 
WS, welding engineer for the Austin 
Co., and | Vere welding en- 
gineer for Lewis Welding Co 

panel member briefly ex- 
plained in a non-technical fashion 
the reasons for using either a-c¢ or 
d-c welding in their company’s opera- 


tions 


BRAZING 


Columbus, Ohio—The first meet- 
ing of the new season of the Columbus 
Section was held at the Riverside 


SPEAK ON DESIGN 
CONSIDERATIONS 


Jack Lemon, F. A. Bodenheim and 
George Motzenbecker shown at the 
special technical meeting held by the 
Detroit Section on September 19th. 
The topic dealt with machine and prod- 
ucts design considerations for multi- 
spot welding machines 


n BWS, of t \erobraze Corp 
f ented a talk 


High-'] ture Brazing Ap- 


} ns Various nickel-base bra- 
Zing ovs und Were COV- 
An y to} Were 


ives, methods 


ulloys, properties 
{ the resulting Joints, and the prope: 
oint design that s ibe used Mr. 
Whaler 1ded ral specihe ex- 
imples pointing up the necessity. of 
emploving proper safety practices when 
sing hydrogen atmospheres for pro- 
t brazing 


BRITTLE FRACTURE 


Dayton, Ohio—The October Sth 


meeting of the Dayton Section was 
held at the W. H. Kiefaber Co. sales 
{} The meeting was opened with 
ntithed “Men of 

Criou ina second 
Lan | r Dinkum.”’ 
The f . d by a talk 
Met Influencing 

the Brittle Be Steel Plate” 
ssistant chief of 


AT THE OCTOBER 11th MEETING OF DETROIT SECTION 


A section of the large group in attendance at the dinner 


A discussion on stock investment funda- 
mentals was given by Wilfred G. Gill 


DECEMBER 1957 


J. B. Komenderce spoke on static con- 
trols to automated machines and 


welders 


For more details, circle No. 7 on Reader Information Card 


Some of the 188 members and guests who were present at 
the meeting 


Paul G. Hanna assisted Mr. Komen- 
derce in the presentation of his paper 
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Rathskellar on September shiy sponsored by one of the 
Fortv-five members and guests wer local welding supply houses 4 
present for dinne Which was. pre- T 4 Sam”? 
ove 


the Division of Ferrous Metallurgical 


Ri seureh oat Battell Memorial In- 
stitute 

The talk, aecompanied by. slides 
cove d the results of tests made on 
ste poliate temperature 
onditions and the metullurgiest! face 


tors Which influence brittleness under 


such conditions 


AUTOMATION 


Detroit, Mich.— Detroit Section 
held its regular monthly meeting on 
October Lith in the Rackham Build- 
ESD Section. The dinner and 
technical meeting were exceptionally 
there were 115) for 
dinner in the ESD Auditorium and 
tbout 200 at the mee ting 

\ very fine paper was presented by 


well attended: 


J. Bo Komendera manager of 
Dept. of Engineering Coordination, 
Valvair Corp., Detroit and 


thly assisted by Paul G. Hanna, 
Supervisory Special Ap- 
paratus Group, Westinghouse 
Pittsburgh, Pa \ new and 
very interesting subject was presented 
on thre Application of Statice Controls 
to Automated Machines and Weld- 


('vpak 


engineect 


Corp 


ers.’ This is a magnety 


control cirreuit and it is belleved there 
will be a good manv uses for this tvpe 
of control in the automotive industry 
and other industries using automation 
Representatives from National Elec- 
tric Welding Machine Co United 
Welders Ine. and Klectric 


formed a discussion panel to further 


General 


deve lop the subje ct 


RESISTANCE WELDING 
Detroit, Mich. —The special tech- 


nieal meeting of the Detroit Section 
was held on October 24th in the Rack- 
This 
meeting was also verv well attended. 
The speaker was John F. Cantalin 
WS, of the Fisher Body Div., Pro- 
duction Engineering Activity, who 
spoke on Resistance Welding ‘n He 
did a fine job It was agreed by all 
those 
In automotive 


ham Building-——-ESD Section. 


present that anyone interested 
welding who fails to 
attend these meetings is missing some 


real information 


PLANT TOUR 


Clintonville, Wis. Seventy-five 
members of the For Valley Section 
were guests of the Four Wheel Drive 
Auto Co. in Clintonville, on October 
ISth. 

Lixecutives of the Four Wheel 
Drive Auto Co. guided groups through 
thei Members 


treated to an inside view of processes 


entire plant were 


involved in the manufacture of trucks, 
fire-fighting equipment and the fa- 
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VISITOR FROM 
SWITZERLAND 


Dr. Charles G. Keel, Director of the 
Swiss Welding Society, addressed the 
Hartford Section on October 15th. 
His subject was ‘'High Quality Welding 
Operations in Europe” 


mous Terra-Cruiser. This unusual ve- 
hicle is now used exclusively by the 
armed forces for negotiating the most 
difficult terrain conditions Mounted 


t is capable of 


on huge balloon tires, 
wading through swamps or soft desert 
sands. 

After the plant tour 
served at the River Grille followed by 


dinner was 


movies depicting the development, 


manufacture and performance of the 
Terra-Cruiser, and also. fire-fighting 
equipment. 

The members of the Seetion hailed 
this plant tour as one of their most 


educational meetings to date 


WELDING IN EUROPE 


Glastonbury, Conn. The 
meeting of the /artford Section was 
held Tuesday evening, October 15th, 
at the Villa Maria Hotel in Glaston- 
After cocktails and dinner, 
the members were privileged to hear 
a talk on “High-Quality Welding 
Operations in Europe.”’ presented by 
Dr. Charles G. Keel, who since 1946 
has been director of the SWISS Weld- 
Ing Society and editor of the ‘Swiss 
Welding Journal.” 

The Section was a 
have as its guest for the evening, 
National Fred) Plummer, 
who accompanied Dr. Keel his 
trip to Hartford from New York. 

Dr. Keel spoke on problems en- 
countered in the building of highway 
and railroad bridges, penstocks, sluice 


( letober 


bury. 


Iso honored to 


Secretary 


gates, and the welding of massive 
pieces of alloy steel to plain steel in 


the manufacture of heavy machinery. 
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In the introductory remarks D 
Keel stated that high-quality we 
ing is only possible where tull relian 
sound constru 


can be placed on 


tional design, the proper selection 
materials, correct) stress aleulation 
efficient shop appliances, proper shop 
preparation, metre ulously recurate 
ecution of shop work, periodic « 
amination of the welding operators 
appropriate preheating and thermal 
post-treatment and suitable materials 
testing. 

The speaker first 


question of stress calculation re- 


discussed — thi 
gard to welds. By reference to com- 


parative diagrammatic —representa- 


tions it is shown that in) various 
Kuropean countries there is in sor 

causes a marked difference in the maxi- 
mum saiety 
for butt and fillet welds. 


The first example taken was that of 


seam coetheients Iscad 


the welded sluice-gates installed in the 
Rhine station at 
Switzerland 


Birstelden 


powell 
In view of the substantial wall 
thickness of 2' 5 in. and the great 
static pressure of approximately 2000 
tons the choice of material called for 
the greatest care \ 
scription Was given of requirements in 


detailed de- 


regard to liability to brittle fracture 
and weldability 

The next example taken was that of 
two all-welded 
Switzerland. In 
calculation was 


railway bridges in 
these CUSCS stress 
based on dynami 


loads. Here again the steels used 
were tested according to a sp il 
testing program 
The third example concerned 
hyvdro-electri 


elded 
} 


stations which have been put into 


penstocks tor 


service In Switzerland and Austria in 
recent vears and work with « pressure 
head of up to tt. 

The speaker described novel te sting 
methods for the purpose of ascertain- 
ing the weldability of steels by means 
of internal explosion tests and gave de- 
tails of the welding technology ipplied 


to such penstocks, which are desi 


to withstand admissible 


stresses of 30.000 psi and upwards 


As a fourth example the author de- 
scribed two highway bridges recently 
built across the Rhine at Spe ver (Crer- 


many) and Basel 


Switzerland) which 
are almost entirely welded in’ con- 
struction. The weight of steel of 640 
and 930 Ib sq tt, 


sents a remarkably economical design, 


respectively, repre- 

Here again great care was devoted 
to the selection of steel. 

As his fifth example Dr. Keel took 
the welding of massive pieces of al- 
loved and 
building. 


plain steels in) machine 


Particulars were given of 
construc- 


the problems arising in the 
tion of gas and steam turbines in re- 
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gard to the welding of alloyed steels VISIT BY NATIONAL SPEAKS IN HOUSTON ea 
of great thickness and weight OFFICERS ae 
The next example concerned welded 


spherical pressure-gas containers  re- Beaumont, Texas lwo outstand 
cently constructed ! Crermany ng ere eatured at) the 
These were designed to have seam co- September 26th 1 ting of the Sa 

efficients of \ 0.9 and were treated D m of ti Houston Seetior 

with the N 


ire being made in Kurope to explore TI Messrs. S nd Plummet 
by us iriver t B | tat 9:00 A.M 
t 1 L. Ma 


Horry F. Reid, Jr. who spoke on the 
welding of stainless steels at the 
October 23rd meeting of the Houston 
Section 


Sh 


Na- 


ery in- 
teresting statistics on membership ee 


penses al d 


i stat Mi. Plummer’s talk 
President C. P. Sander and Secretary Fred L. Plummer were the guest speakers avercd: the rv interesting field o ig 
at the September 26th meeting of the Sabine Division of the Houston Section. desigt nid nstruction of large . 
Pictured above, front row, left to right, are the Section Chairman Paul Reitz, Mr storage tanks reasure vessels. Ie 
Plummer, Mr. Sander, and Section Vice-Chairman Bill Brandt. In back row are He elaborated on the problems of de- “ad 
Division Director Sid Buell, Geo. P. Trotter, Joe H. Hoffman and Don Reichle, and sign, fabrication ling, ineluding 
Section-Treasurer Bob Snyder oint preparation. types and sizes of 
electrodes used i ng, testing of 
tanks and X-ray inspection His talk «f 
is istrated t slides whieh 


tank building 


til shots of 


WELDING STAINLESS 
STEELS 


Houston, Texas indred and 
anil sts of the 


t on October 23rd 
it the Ben M Hot in Houston 

bey Whe in es t talk on “Welding 
of Stainless Steels s given by Harry 
| Re W er, Technical 
t] 


esented a gen- 


Kav Co 


SS101 stainless steels 


ms encountered in 
President Sander presenting a brief talk on the activities of the National Society welding various types. Reeent de- fe 
and its staff. Secretary Plummer spoke on design for welded plate fabrication velopments and trends were empha- bie 
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lieving method An inte ting - ! r. National Seer 
constructions ti) pDiant manager th American 
ind France showed that spot welding nd Mr. Pennington, get Se? 
has already been successfully intro manager of I nyston S building 
teed In stes onstruction through ¢ ting nts 
SANDER AND PLUMMER ADDRESS SABINE DIVISION ae ae 

i the site of A Bridge’s new 


* 


sized. Stainless-steel electrodes and 
electrode 
were described. 

Before the 
movie on “The American Cowboy” 


manuiacturing processes 


meeting, an excellent 
was shown through the courtesy. of 
the Humble Oi] & Refining Co 


WELDING STAINLESS 
STEELS 


Beaumont, Texas 
bers and 
vision of the Houston Section met on 
October 24th at the Flying Chet 
Cafe, Jefferson County Airport, to 
hear an excellent talk on stainless steel 
as given by H. F. Reid QS, manager, 
Technical Service Div., the MeRKay 
Co.. York Pa Mi Reid's talk 


covered the composition of stainless 


Fiftv-two mem- 


guests of the Sabine Di- 


stainless stee] 
effect of 
He dis- 


groups ot 


steels, comparison of 
with carbon steel and. the 
chrome content on strength 
the three 
stainless steels gave the factors in- 


cussed major 
fluencing welding of martensitic stain- 
less steel and ferritic stainless steel. 
Hi covered the 


electrodes as well as 


composition range 
of austenitic 
typical coating ot stainless-steel elec- 


trodes Mr Reid closed his talk 
with a poem called “If.” 


A LOOK AT THE IIW 


Indianapolis, The first meet- 
ing of the new season for the Indiana 
Section was held at the Indianapolis 
Athletic Club on September 27th 
A social hour was held at 5:30 P.M. 
and a delicious dinner was served to 
59 members and guests at 6:30 

The featured speaker of the evening 
Kmbury Jones president 
Welder and 


Cincinnati, Ohio 


was T 
of Precision Flexopress 
Corp., 

Mi Jones United 
States official delegate to the last two 
Institute of Welding 
gave a very interesting and 
talk entitled Look 
Institute of 


who was the 


International 
meetings, 
Informative 
at the 

Welding 


International 


PLANT TOUR 


Columbus, Friday 
bet 2th. 


Oeto- 


eightv-four members and 


guests of the Jndiana Section were 
treated to a fine dinner and plant 
tour through the Gladstone Muffler 


Plant of Arvin Industries at Colum- 
bus Frank Mattox, Gladstone plant 
superintendent, welcomed the vuests 
and R. D. Battleson 
gineer, gave a thorough explanation 


industrial en- 
of the construction, layout and = pur- 
pose of the plant as well as other in- 
teresting facts about Arvin Industries 
There followed a highly 
members of the 


informative 
tour conducted by 
Arvin management 
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LEHIGH VALLEY SECTION HEARS HUMBERSTONE 


Past President Joseph H. Humberstone spoke on "The Development of Welding for 
Engineering Fabrication” at the October 7th meeting of the Lehigh Valley Section. 


Left to right, above are: 
and Vice-Chairman C. L. Jensen 


Section Chairman R. A. Bartholomew, Mr. Humberstone 


WELDING METALLURGY 


Des Moines, lowa—The 
monthly meeting of the Jowa Section 
was held on October 10th at) the 
Hotel Kirkwood in Des Moines. 
Dinner preceded the meeting 


regular 


Speaker was Julius Heuschkel 
consulting welding engineer for the 
Westinghouse Research Laboratories. 

Mr. Heuschkel’s subject was “Basie 
Metallurgy of Welded Steel Fabrica- 
and was illustrated by slides 
only. His 


tion,” 


covering ferrous alloys 
subject on basic metallurgy was very 
interesting to nontechnical 
He stressed the importance of know- 


metals at ele- 


people. 


ing the properties of 
vated temperature and the effect of 
fracture He 
tioned that porosity in welds is gen- 


cooling rate on men- 


erally caused by gas in metals, nitro- 


gen and cooling rate 


CONTOUR BEVELING 


Kansas City, Mo.—The Octobe: 
meeting of the Aansas City Section 
was held on October 10th at the Gol- 
den Ox Restaurant and attracted a 
fine crowd of 54 members and guests. 

After an excellent steak dinner, the 
group was shown the first TWA 
travelogue movie entitled “Flight to 
California’’ and seemed to enjoy it 
very much. 

The speaker of the evening was R. 
F. Helmkamp @9§, Air Reduction 
Sales Co., New York City, and the 
title of his talk was “Contour Bevel- 
ing with the Electronic Tracer 
He showed slides illustrating the us 
of the manual type of shape cutting 
and the electronic method One set 
of pictures showed the cutting of 6-ft 
thick 


slag dumping at a steel mill He also 


pieces of steel resulting from 


MAKING PLANS FOR LOS ANGELES SECTION 


New officers of the Los Angeles Section huddle over coffee at the Executive 
Committee meeting on September | 2th (left to right) are: Secretary R. C. Hayes, 
Vice-Chairman John B. Ross and Chairman D. P. O'Connor 


Section News and Events 


THe JOURNAL 


| 
“Ve 
“ats 
= 
* 


Now one electrode, Inco-Rod “A”, welds 
most dissimilar alloy joints... 


many Other problem joints as well 


Now ... with just one type of electrode . . 
90% of your tough welding jobs. 

This versatile electrode is Inco-Rod “A”* — with the 
distinctive green flux coating. 

Inco-Rod “A” electrode produces X-ray quality welds 
between most dissimilar alloys . . . 30 known combinations 
to date. It also produces satisfactory “impossible” joints . . . 
welds, for example, in equipment too big for preheat. 

These welds are strong, sound and corrosion-resistant, 


. you can do 


INCO-ROD “A” electrode is supplicd in 14-inch lengths in four 


suitable for severe service and pressure conditions. 

Read where and how Inco-Rod “A” electrode is being 
successfully used. See examples of the work in Inco’s new 
folder. They will open your eyes to important savings. For 
your copy, just write Inco. 


* Registered trademark 


THE INTERNATIONAL NICKEL COMPANY, 


67 Wall Street 


INC. 


New York 5, N. 


diameters, 3/32-,1/8-,5/32-,and 3/16-inch...packed in 5-lb. containers. 
INCO WELDING PRODUCTS 
electrodes + wires «+ fluxes 


For more details, circle No. 8 on Reader Information Card 
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LAGE SPEAKS ON PRESSURE WELDING IN LOS ANGELES 


Arnold Lage was guest speaker at 
joint meeting of Los Angeles Section 
and Aircraft and Rocketry Panel on 
September 19th 


Program Chairman Howard Eubanks 
congratulates Mr. Lage on excellent 
presentation on the application of pres- 
sure welding in the aircraft industry 


National Membership Chairman Charles 
B. Smith addressing the meeting; (left to 
right) Al Thompson, Mr. Smith and 
Dave O'Connor 


ved a short movie on the operation 
iulti-toreh for 


thie electron 


shape cutting 


ENGINEERING 
FABRICATION 


Allentown, Pa. The Lehigh Valley 
Section met for dinn and meeting 
on October 7th at Walp's Restaurant 
in Allentown. The coffee speaker 
Prof. Wm. J. Eney, head of Civil 
Dept.. Fritz Eng. Lab., Lehigh 
University, pointed out in his talk that 
research was needed by industry in 
Instances 


order to stav business 


were cited of companies yong out ot 
business because of their lack of a re- 
search program There is large 
research program at Lehigh but the 
lack of interest in research on the part 
of American youth will result in a fu- 
ture shortage of teachers. so Savs 
Prof. Eney 

Technical speaker was Joseph Hum- 
berstone @W president of Air Redue- 
tion Sales Co. Mr. Humberstone 
chose as the tithe of his talk: “The 
Development of Welding for En- 
Fabrication Mr. Hum- 


berstone showed «] des in connection 


riheermyg 
with his talk on the growth of welding 
and its application with new metals. 


The expanding field of 


automatic 
welding of very thin stainless steel 
ind’ small-diameter steel tubine at 
SOO fpm was noted. He noted that 
atomic energy would be impossible 
without welding and the construction 
of nuclear reactors was a major aec- 
complishment for the 
Appl ition ol 


modern aircraft 


welding in- 
clustry welding in 
construction was also 
another accomplishment for welding 
and he noted the close tolerances re- 
quired in aireraft jet engines and the 
reliability of welding supersonic 
flight which is no longer questioned 
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The great number of applications 


of welding in the auto industry re- 
duced the cost of automobiles and as 
an example the speaker noted the 
volume produced of welded sheet stec! 
parts 

Welding in the shipbuilding field 
vas responsible for a 5 to LOG) saving 
in shipbuilding fabrication time and 
reduced maintenanes The adapt- 
ability of welding to various metals 
was cited by noting the use of 
aluminum in warships 

The technology or we ding must be 
given to industry from research. 
Sufficient time is not given to welding 
by our schools of engineering and 
education of the individual in welding 
must continue in industry 

The AWS meetings help to bring 
together the three groups interested 


in welding. 


WELDING FUNDAMENTAL 
PRINCIPLES 


Hicksville, L. I.—Fiity-tiv: 
bers of the Long Island Section at- 
tended the September meeting held 
on September 17th at Henningsen’s 
festaurant Hicksvill social 
period and dinner preceded the meet- 


nye which Wiis addressed by R. 
Tavlor @WS, the director of the Na- 
tional Technical Training Services of 
Canada. Mr. Taylor organized this 
group last November and it has since 
been licensed by the State of New 
York. 

His talk, titled “Welding Funda- 
mental Principles and Practices,” 
pointed out the need for welding 
supervisors, foremen, designers and 
operators in the welding field to ob- 
tain technical training in order to 
achieve the ultimate objective of 
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higher quality welding at lower cost 
In his 31 vears since graduation fron 
ollege, Mh 


concerned with this ispect 


Tavlor has been ver 
much 


welding problems 


EXECUTIVE COMMITTEE 
Los Angeles, Calif. The Los A 


geles Section held its first Executive 
Committee meeting for the fisen 
year, with the new officers presiding 
on September 12th, at the Los An- 
geles Athletic Club. 

Those David r () - 
Connor, Section chairman; John B 


present were 


Ross, Section vice-chairman and pro- 
chairman, and Richard ¢ 
Haves, secretary. Also on hand were 
these Committee chairmen Mario 
L. Ochieano, Publicity; Alan Flani 
Murphy 

enter- 
Concannon 
Frank R 


gram 


gan, Edueation; George 

Membership; John Wiley, 
tainment: Charles W 

Ways and Means; and 
Drahos, Technical. 


Ciuests present wer Leo West 
chairman, Aircraft & Rocketry Pane 
and Howard Eubank, Panel vice 


chairman 


JOINT MEETING 
Huntington Park, Calif. The Los 


Angeles Section and the  Adreraft 
and Rocketry Panel held a joint tech- 
nical meeting to start the new 1957-5 
fiscal vear. 

The meeting was held at the Elks 
Lodge in Huntington Park on Septem- 
ber 19th. Dave P. O'Connor, Dept 
of Water and Power and chairman 
of the Section, conducted the meeting 
Howard Eubank, Convair-Pomons 
program chairman of the Aireratt 
and Rocketry Panel, introduced the 
guest speaker, who was Arnold Lagi 


THe WELDING JoURNAL 


vi 
7 
ti 
bax 
<4 


Pressure 
Industry 
low-allov. steels he 
welding of 260-2S0.000 
X and itanium illoy 
cussed The pay Wiis Wel 
ported by An 


question-and-i r perpod followed 


the presentation 
Charles B. Smith, National Mem- 
bership chairman, also addressed the 
meeting and stressed the importance 
of their continued growth in member- 
ship He challenged the Los Angeles 
Section to « it or better L000 men 


bers by the vear’s end 


WELDING IN EUROPE 
Huntington Park, Calif. 


monthiv meeting the raft 
Ror keiry Pane of the Los Ange! 
Section Wis fe 


Huntingtor 


Various 
After « 
Dr. Keel pr 


on Switzer 


WELDING STAINLESS 
STEEL 


Beloit, Wis. 
bers and present at 
October meeting of the Madison 
tion held on October LOth at the 
banks Morse Clubhouse in Beloit 
The techni il 
“Welding ot 


program on 
Stainless Steels” 
covered by D W. MeDowell. Jr. @W 
Stainless Steel & Heat Resistant 
Alloy Section, Development & Re- 
search Division the International 


Nickel Co., Ine., New York. Mr. Me- 
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Charles G. Keel, director of Swiss 
Welding Institute, spoke at the October 
3rd meeting of Aircraft and Rocketry 
Panel of Los Angeles Section. Left to 
Right are Panel Chairman Leo West, 
Dr. Keel and Los Angeles Section Vice- 
Chairman John B. Ross 


Panel Vice-Chairman HowardgEubanks, 
Dr. Keel and National President C. P. 
Sander discussing future events of AWS. 
Dr. Keel's topic at the meeting covered 
high-quality welding operaticns in 
Europe 


WELDING OF ALUMINUM 
Baltimore, Md. () 


ls 


MACHINE TOOL WELDING 


Newark, N. J.-- Thi 
ng of the Ve J 
held on September 
House in Newarl! 
enjoved bv SOQ) members 
entitled 


movie resented 


Nection News and / rents 


STAINLESS STEEL WELDING 
Newark, N. J 


yreatel 
spent de- 
welding 


ered most 


bers, thei 
and uses 
aos and 
f stainless 
Pprevent 
welding 
sulp mull di- 
d with 
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WJ, supervisor of Weld Group, Men- ROCKETRY PANEL ADDRESSED BY KEEL i 
isco) Manufacturing Co., Burbank 
= —_ 
The 
nd 
in 
1) 1) ‘ ent ft on the of steel 
erme ‘ eretood hy ments The 
vas 103 H pt | t to t wh t 
dent of the SocLETY ( P. Sander » 
past | thy Los Ang uy a iik 
vuests 
Technical speaker was Dr. Charles 35 members ‘and Reduction Co. His well il 
(i. Keel of Basle. Switzerland, whe lena Welding 
; 0) it ( } \I | thy my ot 
poke on tl <ubiect of } inlity \ 
Welding Operations in Europe” and elding 
| being built under the Baltimore H 
In his talk. D Keel discussed 
pean codes wo ning the «desig 
welded struetures thy design al ) 3 
sure vessels md manufacturing and 
\\ R the rt Sixt t ee mem 
quality control techniques used it 
Aluminum Ami Lol ers guests att the dinner 
the top Brazu of At S:50 P.M Chairman 
\luminut \ nt <ting tall S.L.5 the speake! 
panied by inter Of photo 
graphs and drawings tlust! ng 
is covered 
t } | Deel t welding 4 ting 
tluminun discussed The tl st twenty =, t! Be, 
speaker ssed the veld- beer 
tbilitv. physical data and fabrication vi ng bette 0 
Following «2 question-and-answe n this field particularly well ie 
in SOSSIOT ot on- qu l 1 K ! this subrect 
thr versation ensued. fueled bv beer and \\ neg ! ss Stet 
pretzels Mr. Goodford’s tuk 
ol tl t nu lis 
y meet t- tt tric 
Got; 
VHS steels nat t as u 
i! | pitut il 
r Was of unst ed staumless 
short ( Sides she 
‘Open vesters interna erlave 


J. A. Goodford (left) was the principal 
speaker at the October 15th meeting 
of New Jersey Section. Section Chair- 
man E. DiLiberti is at right 


at 


A large crowd was on hand to hear a fine paper on "The Welding of Stainless 


Steels.” 
get-together 


Some of the attendees are shown during the after-meeting snack and 


310 and 316 more than doubled the 


normal life of these vessels. 


PLANT TOUR 


Avondale, La. -The Veu 
plant tour of the 
Wavs as its first 


Orleans 
Section had oa 


Avondale Marin 


meeting of the season on September 
2Ntl Arrangements were made with 
Henry LeFPebre, public relations man- 
ind R. Kitchen, welding 


After meeting in the reception room 


guides led small 


YrOUps 


through the machine 


it and fabs 


shop, plate dock 
ition area sheet 
etal shop, oxygen producing plant 
ind welding shop with 360 tons ca 
pacity turning rolls 
\fter the tour of the 
held in the 
refreshments and snacks 
the refresh- 


colored and sound 


plant nu yget- 
together was reception 
room where 
served Following 
ments, a 
film entitled 
describing the oil rigs in operation in 
the Gulf of Mexico 
Following the showing of the film. 
Bob Flautt. chairman of the Section 
expressed his thanks in behalf of the 
Socitery to the Avondale 
interesting plant 


Offshore’ was shown 


ment for the very 


SELECTING MATERIALS 
New York, N. Y..-The second fall 


neeting of the Ne York Section was 
October Sth at Vietor’s 


‘ 
Restaurant 1 | > St New York 
Citv, where an excellent dinner was 
served prior to the meeting 

The speaker of the evening was 
Harry S. Blumberg consulting 


York City The 


re chose tor his talk 


metallurgist. New 
topie Mh 
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was “Selection and Weldability of 
Materials — for High-Temperature, 
High-Pressure Steam Piping.” 

The speaker 


lurgical 


discussed the metal- 


approach to selection of 


materials for modern high-tempera- 
ture, high-pressure 
plant piping. He 


steels currently used and analyzed the 


steam powel! 


summarized the 


possibilities of superstrength alloys 


for high-temperature steam piping 


also the weldabilities of such mate- 
rials 

Mr. Blumberg also discussed mate- 
rials used at the Eddvstone, Pa., 


built and 
1200° F and 5600-lb 
pressure, the intent being of producing 


a kilowatt-hour from bof coal 


Ss how being 


plant which 
will operate at 


vuests present 

In addition to the very 
talk by Mi Blumberg. a film was 
shown covering the construction and 
trial Forrestal. 
Which also was well received by the 


interesting 


runs of the U.S.S 


nudience, 


NUCLEAR REACTORS 
Buffalo, N. Thi 


*Pabrication 


of a Nuelear Reactor Vessel’ was 
discussed by District Director B.C. 
Miller, inspection engineer, Union 


Carbide Nuclear Co Oak Ridge 
Tenn., at the October 24th meeting 
of the Viagara Frontier Section. 
Mr. Miller deseribed how 


history. grew 


nuclear 
from the discovery of 
radioactivity and how the 
Germans Meitner and Frische started 
the atom bomb race in 1939 by pro- 
posing that neutron bombardment ot 
fission 


uranium would cause atomic 


He explained how construction mate- 
rials must be selected for their thermal 
stability. 


corrosion resistance, low 


Section News and Events 


neutron absorption and resistance to 
radiation damage. He listed typical 
radiation shielding materiais (that is 
neutron absorbers) as tungsten, lead 
barium, water, iron and concrete 
Materials which allow free 


neutrons are said to have a low ab- 


ol 


sorption cross section (expressed by 


a small ‘barns’? number) and include 
bervllium, magnesium, zirconium and 
aluminum. In this lust group, Zi 
conium has good strength and cor 
rosion resistance at 700° F so it was 
chosen for the spherical core vesse! 
For the sphere on 


larger pressure 


vessel, stainless-clad carbon. steel 
was chosen for weldability, strength 
and good heat conductivity. The de 


tails of welding both spheres were i 
lustrated by slides. Segments of the 
zirconium sphere were hot formed at 
1200° F 
cross-rolled to 


from plate which had 


been reduce dires 
tionality of physical properties. The 
zirconium welds were made by mechan 
ical tungsten-are process with hand- 
fed filler rod. Multipass welds gave 
no trouble despite findings of others 
to the Zirconium absorbs 
gases there- 
fore, an inert-gas backing and trailing 
torch 
welding. 


ALUMINUM AND ITS 
ALLOYS 


Knoxville, Tenn.-The \ortheast 
Section weleomed W N. 
chief of the 


contrary. 
readily as 
during 


shield were necessary 


Te NNESSEE 
fogerson AWS, Joining 
Laboratory of the Aluminum Com- 
America, New 
Pa. as guest speaker for its second 
meeting of the fall season held at the 
Regas Restaurant on October 21st 
A delicious steak dinner was enjoyed 


pany of Kensington 


by thirty-three members and guests 
as a prelude to an exceptionally fine 


Tut WELDING JOURNAI 


STAINLESS-STEE 
st L WELDING IS TOPIC AT NEW JERSEY MEETING 
The 
Bis rw meeting turned out to he an 
Bees interesting one with 65 members and 
tour 
| 
ag 
| 


presentation by the speaker T-1 STEEL 
Mr. Rogerson’s subject vas the 
: Methods Peoria, Ill. ‘ Peoria Section 
met on October | t the Mecca 
Supper Club Ww tie seventyv-nine 


Commercially Applicabl 

of Joining Aluminum and Its 

The relatively brief history of the and 

aluminum processing industry was irkably with a 

reviewed. with accent on apid dinner ind meeting 
The technica 


progress achieved through  metal- d issed the fundamenta ot 


members and guests were present for 


1 sibber ehief earch engi r of 
lurgical laboratory research. The Bibber 


various pr of joinin ilumi velding for the Ss. Steel Corp His 
J subject) was Welding of T-1 Steel 

Pressure Vessel Welding 


Testing Mr. Bibber showed slides 


num by welding invariably poses 
many problems for the designer and 


welding operator. These problems 


plied to various tvpes of fabrication 


osts 


stainless- 


present LLOO 
: and motion pictures on characteristics . 
were dealt Vith as each process Was tion p aract Ist i re ulties He 
discussed and recommendations for ia t from the 
ests of pressure vessels. He went 
on nto detail on the weldabilitv of T- 
Phe talk was amply py thie ) t} lH-S-2 type of 
steel and if onducter 
slides showing welding Processes ame t \ i ol research 
ong question peris followed in 
as well as comparative technical ere istrated on 
tions to thet 
ing a look at consumable-clect roc int ) it \ levated tem- 
eutting operations ernut = 0 i ste types 347, 
The group's interest in Mr. Roger- 3 ! nd emphasized 
question-and \ ( problems 
followed. Philadelphia, Pa Problen t} stry has been 
CLAD STEELS the subject of Uk at the m oul om its welded 
Olean, N. Y.—-Th etober - m held ober 2 TI omas’ talk 
he ld ut Restaurant 
October 22nd in Olean, N.Y 


] ol Clie pressure hiurst 
their solution given ; i zed les t rd the use of 
Institute 
h Mr. B 
of alloys Also shown were sli f sand bal graphs 
Peoria Section 

son's talk was evid id e tvpe 316 stain- 
STAINLESS STEELS 16 stad 

Ing ot the Olean Bradfo d Section 

Technical speaker 


AWS, technical servis 

Steel Co... Coatesvill Pa 
gave a Very cresting talk o ddenly taker ind is foreed to t n ov ted particularly 
ufacture, Fabrication and ving, men- 
of Clad Steel vhich was verv well fore e meeti lelphia onil lvantauges He 
received \ discussion fo] own ive) Thor | \ available 
lowed and Mr. Keay was b president of Arcos Cory me to th rough flu sign | the ability to 
swering questions for hal oul rescu ind presented malladditions 
Members present were from <tremely talk whiel tl lu verlavs with 
N. Brad lated a live Ission minimu re being ap- 
Valley, N. ¥. 1! it ol roblen Ving on-steel 


items 


NEW ORLEANS SECTION TOURS AVONDALE MARINE WAYS 


A 


Members and guests of the New3Orleans}Section who visited the facilities of Avondale Marine Ways on September 28th 
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Be 
n  Stainless-Ste Welding Mi 
TI +] lifficulties in 
sti ss-s elding and brought 
out tl metallurgical problems \ as 
gradua nh operating tem- 
tae 
t I itely td 


It was interesting to note that a stain- 
essestec) overiay is been made in the 
tboratory with all of tl illoving ele- 
ments derived from the flux Mi 
Tho is Was quick to pot out how- 
t t this rrocedure Was not 
<uitl ently controllable at present tor 
application 
The Section expressed its gratitude 
to My Thomas for the excellent talk 
ind wished a speedy recovery for Mar 
Ciordon Parks 
WELDING CODE 
REQUIREMENTS 
Pittsburgh, Pa.— The regular 
monthly dinnes eting of the Pitts- 
burgh Section was held on Oc- 


tober 16th in the Auditorium of the 


Mellon Tnstitute of Industrial Re- 
The dinner took pisses it 
the Hotel Webster Hall. The sub- 

tol the meeting was “How to Meet 
Welding Corl Requirements.” \ 
discussion on the Pennsvivania State 


Welding Code for 


Bridge Construc- 


tion’ was held by R. W. Arner, as- 


stant bridge engineer of the Pennsv! 
vanin State Highway Dept Harris- 
burg \ discussion on. the \SMI 
Pressure Vessel Code” was covered 
vy I ( Korten ussistant chief 


Yes, the swing is 
on and here’s why: 


@ 30% More Heat Resistant than any 
other make. 

@ Brilliant Red and Yellow Glass Fibre 
Colors insures identification of Holder 
anywhere in plant—Valuable Sofety 
Feature. 

@ Low initial cost, easy and economical 

to maintain. 


Sold only through Weld- 
ing Supply Distrib- 
vtors throughout the U.S. 
and Canada. 


Circle No. 9 on Reader Information Card 
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BUFFALO SPEAKER 


Edward C. Miller described the fabri- 
cation of nuclear reactor vessels at the 
October 24th meeting of the Niagara 
Frontier Section in Buffalo 


engineer of the Botler Division. the 


Hartford Steam Boiler Insp. & Ins 
Hartford, Conn 
One hundred and twenty-seven 


members and guests were present at 
the meeting and many questions were 
isked on both subjects and answered 
speakers 


thre respective 


STAINLESS-STEEL WELDING 


Providence, R. I. 


In place of 


coffee speaker at the October 16th 
meeting, the Providence Section de- 
voted this time to the plans of the 


Welding Problems Committe: This 
Committee is to invite welding prob- 
Rhode Is- 


Answe rs to the 


lems from industries in the 
land Section area. 
problems are to be prepared prior ty 
ch subsequent meeting and are to be 
to the 


documented and educational fashion 


presented members in a well 
The members of the Committee and 
the subjects they will handle are as 
follows: Barry Hackett Braz- 
ing), Steve Hahn (Brazing), Maurice 
T. W. Goodwi 
Non- 
Fab.), 
Andre 


and Carl 


Silver 
Vanasse ( Resistance 

Maintenance), Art Greenhalgh 
ferrous), Allen Moffett 
Mr. Mathews (Soldering), 
Sechard (Metal Spraying), 
Rimmiler, Chairman. 

An excellent talk on 
Steel Welding” was given by George 
KE. Linnert @9, manager Welding Lab- 
oratory, Armco Steel Corp., Balti- 
more, Md. 

The dinner meeting was 
Johnson’s Hummocks and 
tended by eighty members and guests. 


Stee! 


“Stainless- 


held at 


was at- 


ANNUAL PLANT VISIT 
Painted Post, N. Y.—The 


1957-5 


season of the Rochester Section was 
Section News and Events 


opened with a plant visitation to thy 
Ingersoll Rand, Painted Post shops 
This the eleventh 
Visit made by members of the Roches 
ter Section. About 
and guests enjoved dinner at the Stan- 
ton Hotel and then proceeded to the 
Fabrication Plant. Thi 
tour through the shop included  as- 
sembly areas, machining and welding 
and ended with a visit to the 
The evening was extremely interesting 
and all who attended were 


Was annual plant 


sixty. members 


( ‘Compressor 


foundry 


amazed at 


the versatility of this Ingersoll Rand 
Plant. The machine tools observed 
are among the tinest in the western 
part ol the state, while their foundry 


produces high-quality castings which 
weigh from only a few pounds up to 


many tons. 
of the Rocheste 


the follow- 
members of the Ex- 


The current season 


section will be guided 


ing officers and 


ecutive Committee: R. Avery, chair- 
man: D. Masterson, viee-chairman 
technical program R. Cattanach 
treasurer: R. Waldvogel, secretar 
and Edueational Committee  chair- 
man S. Evarts, Reception, Attend 
ance and Tickets; J Beachner 
Arrangements projector n 
ete Davies Entertainment 
6Janes, Mailing: Kenney 


modernize — constitution 
N. Martin); H. Cleggett 
teception, Attendance and Ti 
deceased): Ci. Hartwick, Advertis- 


ne. 


Publicity 
aided by 


kets 


Constitutional and appointed mem- 
committee are as follows 

\lembership 
past 
appointed Din- 


bers of 
W. Dick 
chairman R. Bar 
chairman; W. Nash 


ner Arrangement chairman. 


reappointed 
Isory 


WELDING STEEL CASTINGS 
S. Palo Alto, Calif..-The 


Clara Valle 7] Section met on Octobe 
22nd at Hal’s in S. Palo Alto, with 
sixty members and guests present for 


Santa 


dinner and meeting. 

Speaker was W. H. Rice &W 
sultant for the Electrie Steel Foundry 
Co., Portland, Ore. His talk was on 
“Welding Steel Castings.” Dr. Rice 
had a well prepared talk including 
much valuable information. He con- 
fined his talk to stainless- 
steel castings with 
various types of rod requirements for 


welding 
information on 


various cast materials, also the effects 
and results on heat treating and an- 
The 


covered welding processes and strue- 


nealing for welding. slides 
ture of weldment. 
A film on 


gas-shielded are 


manual magnetic-flux 


welding was shown 
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LENCO, Inc 


Cracked cast iron 


motor casing 


welded with 
Ni-Rod “*55”’ 
938000 saved! 


When supports of a digester drive motor cracked, No special equipment. No new training for weldors. 
production in a Canadian paper mill halted. Arc is stable and slag removal easy. Most jobs re- 
; quire no preheat. 
A new casting and lost production would cost 
over $8000! Repair Cast Iron Parts Quickly and Easily gives 
— illustrated examples of the many jobs you can do 
How about repairing the cast iron supports? with Ni-Rod “55” electrode. For your copy, just 
Welding Engineers Limited, of Montreal, said it write. 
could be done— with Ni-Rod* “55”* electrodes. The 
company used only 40 pounds of Ni-Rod “55” elec- 
trode to do the job. And the digester was back in 67 Wall Street New York 5, N. Y. 
operation the next morning. Total cost of the repair: 
$325. 


The International Nickel Company, Inc. 


Emergency repairs—and production welding, too 
are fast and simple with Ni-Rod “55” electrode. 


INCO WELDING PRODUCTS 


Electrodes * Wires e Fluxes 
For more details, circle No. 10 on Reader Information Card 
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ane 


was well received It 


REACTOR VESSELS 


Miami, Fla. 
Miller, associated with Union 
Ridge, Tenn. 
was the speaker at the October meet- 


ward © 
Carbic 


ing of the South Florida Section held dinner with all the trimmings 
on October 16th in the Miami Fire- enjoyed at) the New Philadelphia 
men’s Hall Club. 

Prior to the regular meeting, mem- The host, the New Philadelphia 
bers of the Executive Committee met Plant of the Warner & Swasey Co. 
with Mr. Miller to get) acquainted welcomed the visitors through Clay- 
At 6:00 PLM. all had dinner at the ton D. Hatch OS, works superintend- 
Biscayne Terrace Hotel Dining Room. ent. He discussed briefly their 

Mr. Miller gave a very interesting Chicago origin and transition 
talk on “Fabrication of a Nuclear Cleveland, Ohio, products and 
Reactor Vessel.” His talk took velopment of his company 


District Director 


Nuclear, Oak 


ronson GEARED 


Versus Ordinary Powe 


had been 
filmed at Caterpillar Corp. in Peoria, 


30-minute discussion 


PLANT TOUR 
New Philadelphia, Ohio 


9th, ninety-five 
guests of the Stark 


ber members 


Central 


regular October meeting 


The best working position is as near the floor as possible. The 
only reason to elevate the work on the positioner is to give floor 
clearance for extra large work pieces. 


eighty minutes and was followed by : 


On Octo- 
Section 


traveled to New Philadelphia for thei 
A turkey 


LEVATION | 
Elevation 
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ARONSON 
GEARED ELEVATION 


"= saws 
33” EFFECTIVE RANGE 
| NO OBSTRUCTION 


90 1/2” 


ot 


ORDINARY POWER ELEVATION 


ACTUAL i 
EFFECTIVE FT 9 
55%6” 
1133/4" 


'1108 3/4” 


FPONMS machine comPANY 
ARCADE, NEW YORK 


In the ordinary positioner the work- 
piece can be no bigger than 9’-3” in 
diameter if it is to clear the single 
post sticking up the back. 

This means that the single-post 
design requires large work to be 
loaded on the table in the flat posi- 
tion when the table is at least 
108 % (over NINE FEET high!) above 
the floor. 

At that height, there is only FIVE 
INCHES additional height range! 
With ARONSON “Geared Elevation” 
there is no limit to the diameter of 
work that can be loaded on the 
table in the flat position when the 
table is at its minimum height of 
57 ¥2"" (LESS THAN FIVE FEET high!). 
And then you still have THIRTY- 
THREE Inches of Powered Elevation 
to use as you need it. 


For more details, circle No. 11 on Reader Information Card 
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New Philadelphia plant estab- 
lished in 1950, the 
internationally known Gradall (ultra 
flexible, self-propelling, 
erated earthmoving unit), sub items 
for textile machinery and the Warner 
& Swasey machine tools. Although 
relatively new in the area, this plant 
is already a community leader, and a 
sustaining member of the Stark Cen- 
tral Section. 

At S:00 P.M. the 
guests adjourned to the nearby plant 
where they were met by their V.I.P.’s 
the 


Was 


manulacturing 


hydraulic op- 


members and 


who escorted 


Visitors small 
groups through their plant. They 
observed machine tools in use, sub- 


assembly manufacturing, and welded 
fabrication for many products; also 
the manufacture and as 
sembly remarkable outdoor 
demonstration of the Gradall Unit 
The 10:00 P.M 
the tired 
considerable admiration 


complete 
and a 


adjournment found 
and witl 
this o 


Visitors satished 
for 


ganization and its personnel, 


RESISTANCE WELDING 


The first mect- 


Worcester, Mass. 


ing of the current season for the 
Worcester Section was held on Mon- 
day, October 7th at) Nick’s Grill 


Forty-three members and guests wer 
seated for dinner. 

The guest speaker was to have been 
Ivar W. Johnson @S, General Electri: 
Co., Schenectady, Mr. John- 


son Was to arrive by plane in the early 


evening. As fate would have it, this 
particular night was “ceiling zero 
at Worcester Airport, several 


others in the New England area. 

Mr. Johnson had chosen as his sub- 
ject “Resistance Welding Fundamen 
tals and Applications’; therefore, it 
Wis decided to have someone else talk 
on resistance welding. Second Vice 
Ed C. Hall of Hall’s Inc 
In this 
he was ably assisted by John F. Sloan 
of Whitin Machine Works, the first 
past « hairman of the Section. 

Mr. Hall traced resistance welding 
from its discovery by Elihu Thomson 
through troubles 
phases to the present time. He even 


Chairman 
proceeded with the program. 


its various and 
dwelled on some of its growing pains 
He deseribed the single-phase ma- 
chine, the three-phase machine, the 
stored-energy machine, and the var- 
ious means of control for heat, time 
He described some ot 
the special purpose machines now be- 
ing used in industry and showed «a 
number of samples of materials and 
objects difficult to weld. 
The audience very 
terested in this subject and the dis 
course and question period which fol- 
lowed kept the 
until 10:30 P.M. 


and pressure. 


was much in- 


Session 


meeting in 
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Effective October 1, 1957 


MEMBERSHIP CLASSIFICATION 


A—Sustaining Member B—Member 


D—Student Member E—Honorary Member 


ALBUQUERQUE Dye, James D. (B 
Sackett, William R. (B Kohler, Donald F. (B 


Miontavne, Edward J. 


BATON ROUGE 
Christesen \I \ 
Dupuy, William L. (B 
Vann W ZAulinski, edward J. (B 
MeCaa, Aaron (B FOX VALLEY 
Nosser, Richard (4 1 

eigen, John 


BIRMI 
HARTFORD 


Bolen, J. bk. (B 
Hodges, Donald K. 
BOSTON LaFountain. Glendon (B 
Bradley, John P.(B HOUSTON 
Jokinen, Leo A (( 
Smith, James C. (( Haas, Charles A. (B 
( 


Ponres *hilo ( 
CANADA 

INDIANA 
Mellor, Coli H 3 

Parriott, Jimmy H. (¢ 
CHICAGO Stark. Osear (¢ 


Behn. Paul I B Timmons, Dan (¢ 

Dougherty. Forrest A B Wolf, Joseph Walter (B 

Fischer, John A. (B IOWA 

Hamm Rolland ¢ ( 

Lubeany, Steven Johnson, Robert W. 
Moreland, Dale L. (4 


Thor, D. 
IOWA-ILLINOIS 


Rogell, Alfred (( 


CINCINNATI 
Kraemer, R. H.(B 
CLEVELAND 


Kent, Lawrence V. (¢ 
Siegrist, Fred Louis (¢ 


VanAuken, Lou (¢ 
COLORADO 


Forney, Jack 1) B 


Bollman, M. O. (B 
LEHIGH VALLEY 
Harris, Miles 1). (¢ 
Rissell, Luther J B 
LONG BEACH 
Strangman, Ted B. (¢ 
LONG ISLAND 
alder, Mdward N.C. (¢ 
LOS ANGELES 
Ballard, L. M.(B 
Sogn. Norman W. (¢ 
MARYLAND 

Billings, Michael W. (( 


COLUMBUS 


Conway, Hudon (¢ 
Nelson, Homer B 


DAYTON 
Hobart, Edward A B 
DETROIT 


sgrandenberg, B 
Jurroughs, W. H.(B 
Dovle, Michael J. (B 


1957 


C—Associate Member 


F—Life Member 


Total National Membership 
Sustaining 174 
Associate Members. 6,391 


158 
Honorary Members. 9 


Support Your Society—Be Active 


PITTSBURGH 
lchoff, R. M 


Connors. Thomas S 


\ 1) ( 
Lobotzke, Clarence F. (( PORTLAND oa 
kervin 1). (4 os 
Morgan, Maurice P. (B Har 
Rostankowski, Edward (( 
Willman, Eugene Rice, Orville W. (23 
Rover, Russell A. (B 
NEW HAMPSHIRE West, Sidney 5. (1B) ‘a 
Smith, Earl (( PROVIDENCE 
NEW JERSEY ( John J. (1 
Barberich, George J., Jr. (I MeGonigle, | 
Olser isle 
Brons, ¢ 1) ( 

NEW YORK DeGrasse, R. W. (B re 


Heberer, Hans (B 1A 


Messer, Hans, Dr. (B RICHMOND E 


Thebom, H. A. (( ROCHESTER a 


NORTHERN NEW YORK Donahue, J Leis 


Volin, George J. (( SAGINAW VALLEY Px 
NORTHWEST (ust I ert iton 
Abrahams, Arthur H ( 

Hench Lange (A 
OLEAN-BRADFORD 
vruger lsat 
une, Ra kKdward (D \damsol 13 


ran. 1) B 


PASCAGOULA 
; SAN FRANCISCO 


Slaughter, Robert Harrison, J 
( bre Robert V. (4 
| 1, Dell B 
Birkhead, H.C. (¢ P 
Daniels, Luther H. (B tson, N. E. (( 
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Ay 
Rissler, Niel J B 
Roba, Rov B 
KANSAS CITY 
Lutz, Charles A. 
Sweeney, Joseph F. (B Regenhold, Roland (B ct: 


Semi-Automatic Hard 


the ultimate in low cost Je 


/VLESL /| Vat i LE 
WIRE FEED UNIT F 


® Positive feed drive rolls. 
@ Light-weight one man portability in shop or field. 
® Priced right—$279.00 F.O.B. York, Pa. 


Test this new combination 
in your own shop. Write 


Alloy Rods 


done. An Alloy Rods Com- YORK, PENNSYLVANIA El 


pany representative will set 
up a machine for your use. 


For more details, circle No. 12 on Reader Information Card 


ey = 
x 
4 ‘ 
* 
2 
4 
e's stating type of work to be 


Combination... 


Fequipment maintenance 


HARD SURFACING WIRES 


PAYOFFPAK efficiency and economy 
® Tension free wire feeding. 

® Quick and simple wire change over. 
® Accessability and ease of operation. 


Here’s a new hard surfacing combination designed to cut 
maintenance costs through easier, faster, more economical 
application of wear resistant alloys. 


WEAR-O-MATIC 
Hard Surfacing Wires 
WEAR-O-MATIC 3—A build up alloy with a 


From your first experience with the new Wear-O- Mati machinable deposit. Hardness 20 Re 


> Compan 


process, you'll appreciate the many conveniences of the 
PAYOFFPAK. The wire is cleaner and easier to handle 
and is free of tension for smoother trouble free wire 
feeding. Larger quantities of wire can be handled with 


WEAR-O-MATIC 4—A build up alloy which also 
has exceptional wear resistant qualities. 
Non-machinable Hardness 40 


WEAR-O-MATIC NICKEL MANGANESE— 


greater ease of change over. There's no kinking or snarling 4 build up alloy for manganese steel parts. . 
of wires as is common with cumbersome, tightly wound Hardness 190 Brinell as welded A 
coils. 500 Brinell work hardened og 


Wear-O-Matic wire and the new Wear-O-Matic wire 
feed unit is the labor saving team that will ease your 
maintenance load. Welding is easy and continuous at 
speeds up to five times faster than manual electrodes 
The Wear-O- Matic unit feeds the wire automatically at 
the proper pre-selected rate. There’s no stopping to 
change electrodes, no stub loss, no cleaning, and spatte1 
is negligible. And, Wear-O-Matic wires provide weld 


WEAR-O-MATIC 12—Hard surfacing alloy for 
heavy impact and moderate abrasion re- 
sistance. Hardness 52 Ri 


WEAR-O-MATIC 15—Hard surfacing alloy for 
severe abrasion and medium Impact resist- 


ance Hardness 60 Re 


WEAR-O-MATIC 40—Hard surfacing alloy for 


deposits of uniform metallurgy, chemistry, and wear severe abrasion and light impact. Hard- 
resistance . . . assuring longer equipment life. ness 58 Rx 


GET COMPLETE DETAILS — MAIL THIS COUPON TODAY! 


“CONTINENTAL CAN CO. 


ALLOY RODS COMPANY wo3 
P.O. Box 1828 ¢ York, Penna. 

Send me complete information on Wear- 
O-Matic wires and the Wear-O-Matic wire 
feed unit. 


Name 
Title 
Company 
A EL SEGUNDO, CALIF. 
Street 
For more details, circle No. 12 on Reader Information Card City 


Zone State 
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Coimonoy 


INCREASES 


Extrusion 
Screw Life 


Tests revealed a tremendous increase in the service life 
of these Colmonoy hard-faced extrusion screws, as against 
the unprotected screws usually used. Orders for new 
replacements now specify Colmonoy hard-facing. 


Used for extruding plastic, these screws are made of age- 
hardening nickel-base alloy. This alloy is now readily 
hard-faced with little loss of hardness, using Colmonoy 
No. 6 gas rod and a new Colmonoy high temperature flux. 


The 60-inch screws have 
a .050” overlay of Col- 
monoy No. 6 when finish 
ground. Colmonoy hard- 
facing pays for itself in 
increased life very 
quickly on expensive 
parts such as these. 


To provide any metal part with longer life, investigate 
Colmonoy alloys and methods. They represent a com- 
plete line of wear resistant alloys and the most up-to-date 
in hard-facing techniques. 


Submit part drawings and a description of the 
wear encountered for a specific recommenda- 
tion. Request Hard-Facing Manual No. 79. 


HARD-FACING ALLOYS 


BIRMINGHAM - BUFFALO 
MORRISVILLE, PA. NEW YORK - 


HOUSTON - LOS ANGELES 


CHICAGO - 
PITTSBURGH - MONTREAL - GREAT BRITAIN 


Circle No. |3 on Reader Information Card 


LaBounty 


SOUTH FLORIDA 
Hamburger, Zara (C 
STARK CENTRAL 
Davis, William A. (B) 
SYRACUSE 

Hitt, Gordon bk. (C 
TOLEDO 

Brown, ki. M.(C 


Kellogg, Eldon t (B) 
Mihalko, Joseph R.(C 
Navarre, George W. (C 


Riker, L. D. (B 


WESTERN 
MASSACHUSETTS 


Pavlovich, John J. (C) 
YORK-CENTRAL PA. 
Mark \ (B) 


Leiby, 


| MEMBERS NOT IN 
SECTIONS 


Shanks, Albert (B 


Members Reclassified 
| During the month of October 


BATON ROUGE 

MeNeely, George A. (C to B) 
BIRMINGHAM 

Van, Robert W. (C to B 
CAROLINA 
Cope, Ralph L 
CHICAGO 


CtoB 


Robert L. (B to A 


CLEVELAND 
MaePherson, Bruce M. (4 
DETROIT 

Dec, Frank 8S. (C to B 
DelVeechio, J. (C to B 
MaeCleery, Albert M. 
Wood, Lorne F. (C to B 
HOUSTON 
Heleman, Marvin © 
IOWA 

Busto, Alan F. (C 
LOS ANGELES 
Krieger, Robert J. (C to B 
Lant r, R to B) 
MeGinleyv, Francis V. (C to B 
Pfefferkorn, O. T. (C to B 
Wiley, John B. (C to B 
NORTH CENTRAL OHIO 
Leiter, Raymond B. (C to B 
NORTHERN NEW YORK 
Gildea, Samuel (C to B) 
RICHMOND 

Dillard, Charles G. (C 
SAN FRANCISCO 


Hazlett, Thomas H. (C to B 
MeKnelly, Frank (C to B 


WASHINGTON 


Amirikian, A. (C to B 
Block, Merrill (C to B 


NOT IN SECTION 
Brown, William Bolton (C to B 


to B 


to B 


(C_toB 


to B 


toB 


Society's 


plained 


available. 


MEMBERSHIP IN THE 
AMERICAN WELDING SOCIETY 


helps you improve your product, 
increase your production and lower 
your welding costs. 
for your own use latest available 
welding “know-how”, including the 
Welding Journal 
Welding Handbook. 
join the Society and take advan- 
tage of its many benefits is ex- 


in descriptive 


For further details write to 


AMERICAN WELDING SOCIETY 
33 West 39 Street 
New York 18, N. Y. 


You'll have 


and 


How you can 


literature 


Vew Members 


THe WELDING JOURNAL 


4 
¥ 
4 
WALL COLMONOY 
1224 


DECEMBER 1957 


\ 


matches deposit rates 
of automatic welding-- 


Manual welding speeds as much as 40% faster 
than competing electrodes—deposit rates up to 
16 Ibs. of weld metal an hour—have been obtained 
in actual tests with TRIPLEX, the new Murex 
iron powder electrode. Designed for high speed 
downhand welding with either drag or open arc 
technique, it produces X-ray quality welds with 
ultimate strengths of 62,000 to 66,000 psi and 
elongations of 30 to 33%. 


For more details, circle No 


SPEEDEX TRIPLEX offers all the usual ad- 
vantages of iron powder electrodes. It has good 
arc characteristics and an easily removed slag. 
In addition it operates equally well on AC or DC 
and, in the 4” diameter, at currents up to 450 
amps. It is by far the fastest of the MUREX 
SPEEDEX line and is especially suited to the 
welding of large fabrications such as ship sections, 
freight cars, machine frames and pressure vessels. 

Write for specific information on SPEEDEX 


TRIPLEX. Ask, too, for Folder IP-57 describ- 
ing the entire SPEEDEX iron powder line. 


METAL & THERMIT 
CORPORATION 


Rahway, New Jersey 


14 on Reader Information Card 
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For copies of articles, write to periodicals in which they appear. A list of addresses is available on request 


{bility Testing. ‘Vests for Use in Approval of Welders 
Pt 2: Manual Metal-Are and Oxy-Acetvlene Welding of Mild 
Steel and Low Alloy Steel Pipelines and Pipe Assemblies 
Brit Standards Instn Brit. Standard no. 245) pt. 
1956, 63 pp 


tecident Prevention. Control of Welding 
Fumes Ss. Ek. Nelson Instn. Heating & Vent. Engrs.—J., 
vol. 25 (Apr. 1957), pp. 18-25. 


lircraft Manufacture. Fitth Aircraft Production Con- 
ference lircraft Production, vol. 19. no. 2 (February 1957 


pp. o6-75 


lircraft Manufacture. Uow Crumman Welds Fusion 
to Non-Fusion Aluminum, J. P. Wright. lon. Mach.. vol. 
1Oi, no. (June 3, 1957), pp. 105 


fircraft Manufacture. Welding in United States, \. L. 
Bennett Engineering, vol. IS2. no. 4737 (Dee. 21, 1956), pp. 


futomobile Springs and Suspension. \utomation 
MInkes Welding Science. Can. Machinery. vol. 6S. no. 5 


Mav 1957 pp. 145-147 


Brazing. Uow to Silver Braze Powdered Metal Parts 
Industry & Welding. vol. 30. no. 5 (May 1957). pp yO) 


/ 


klectrodes, Welding. 22 Wavys to Better Low-Hvdrogen 
Welding, D. J. Schaefer Power, vol. 100. no. 11 (November 
1956), pp. 122-123, 210, 212. 

Footbridges. Welded Aluminum Footbridge. Kngineer- 


ing, Vol. IS3, no. 4750 (Mar. 22. 1957 p. 


Houses. .S. Steel Presents Welded Prefab Home. A. L 


ti elding / vol }2 ne. 1957 p 


Inert Gas Welding, Electric tre. 
Carbon Dioxide Shielding to Continuous  Flux-Covered 
Klectrode Process, P. L. J. Leder Brit. Welding J.. vol. 4, 


no. 6 (lune 1957), pp. 274-281 


\pphieation — of 


Jigs and Fixtures. Positioneering, Aronson 
Industry & Welding, vol. 29, now 10> (October 1956), 
pp. 148-150, 153-155; no. (November 1956), pp, 70-72, 
75-76: no. 12 (December 1956), pp. 106-108, vol 
30. no. January 1957), pp. lOO-104; no. 2 (February 1957 
pp. L12, 114-115; no. 3 (Mareh 1957), pp. S7-SS, no. 4 (April 
1957), pp. 142-144; no. 5 (May, 1957 pp. LOS- LILO. 


Locomotive Manufacture. Switch to Welding Cut 
Costs on Circular Parts, R. N. Williams. Jndustry & Weld- 
ing, Vol. 30, no. 5 (May 1957), pp. 62-64, 66, 68-69, 


Vagnesium and Magnesium Alloys. \agnesium Alloy 
Castings: Heat Treatment After Welding Repairs, K. Korn- 
feld. Can. Metals, vol. 20, no. 4 (April 1957), pp. 50, 54, 
56, OS, 60; no. 3 (May, 1957), pp. 54, 56-61. 


Vetals Cleaning. Use of Flame Cleaning. Corrosion 
Prevention & Control, vol. 4. no. 5 (Mav 1957). pp. 57-5. 


Oxygen Cutting Machines. Rail-Mounted  Flame- 
Cutter for Heavy Steel Scrap. Welding Engr., vol. 42, no. 5 
May 1957), p. 73 
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Oxvgen Cutting. Oxygen Cutting Titanium and Ti- 
tanium Allovs, G. Coates. Engineer, vol. 203, no. 5270 
Jan. 25, 1957), pp. 132-134. 

Pipe Lines. Completely Mechanized Pipeline Welding 
P. Reed. Oil & Gas J., vol. 55, no. 16 (Apr. 22, 1957), pp 
104-107 


Pipe Lines. Dry Ice Works as Welding Plug, J. D 
Lewis. Oil & Gas J., vol. 55, no. 22 (June 3, 1957), pp. 131 
133-154 

Pipe Lines. 15 to 17 Welders Flunked ‘Tests, J. Hinkel 
Gas & Oil J.. vol. 55, no. 10 (Mar. 11, 1957). pp. 136-138 
140 


Pipe Lines. Pipeline Radiography, H. Hovland. Brit 
We ing J.. vol. 4. no. 6 Clune 1957). pp 257-260. 


Pipe, Steel. New Big-Inch Pipe Mill Is Industry’s 
Showpiece, Kk. Crawford. Can. Machinery. vol. 68. no. 5 


May 1957), pp. LO1-105. 


Resistance Welding. Resistance Welds Bypass Oxic 
Barrier, J. J. Obraut. Tron Age, vol. 179, no. 23 (June 6 


1957 pp. 97-99, 


Resistance Welding Machines. \utomated Spot 
Welding Machine Improves Productivity and Quality, J. D 
Pinsky. Tool Engr., vol. 38, no. 6 (June 1957), pp. 103-105 


Road) Machinery. Typical Operations on Concrets 
Paver equipment, J. J. Bognar. Vachine Lond), vol. 90 
no, 2323 (May 24, 1957), pp. L167-1170 


Automatic Weld Setup Eliminates 
Distortion in Stainless Serews, F. TT. Tancula. Welding Eng 
vol. 42, no. 4 (Apr. 1957), pp. 39-40. 


Shipbuilding Materials. Welding Aluminum-Allo 
Dex khouses Nu kle. Brit. We Iding J vol. 4 no. 4 
pp. 161-167. 


Screw Conveyors. 


Shipbuilding Materials. Welded Aluminum Ship Stra 
tures, E. C. B. Corlett, J. F. Leathard. Shipbldr. & Mai 


Kengine-Bldr., vol. 64. no. 591 (June 1957). pp 344-380 

Soldering. Successful Soft Soldering of Stainless Steels 
Industry & Welding vol. 30. no. 4 \pr. 1957 pp 76-78 
116-117. 


Testing. Standardization Aids Weld Inspection of Trac- 
tors. Welding Engr., vol. 42, no. 4 (Apr. 1957), pp. 47-48 


Testing. Summary of Recent Work on Murex Hot- 
Cracking Test, P. W. Jones. Brit. elding J.. vol. 4, no. 4 
\pi 1957), pp. ISO-197. 


Ultrasonic Welding. Ultrasonic Metal Joining, J. B 
Jones and E. Weismantel. Elec. A fg., vol. 59, no. 4 (Apr. 


1957), pp. 125-129, 316. 


Welded Steel Structures. Resistance Welding for 
Structurals? Industry & Welding, vol. 30, no. 4 (Apr. 1957), 
pp. 17-50. 

Welding. Welding and Brazing Refractory Metals, F. G 
Cox. Steel Processing & Conversion, vol. 43, no. 3 (Mar. 1957 
pp. 147-152, 166; no. 4 (Apr.), pp. 199-204, 226-227. 
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prepared by Vern L. Oldham 


Printed copies of patents may be obtained for 25c from the Commissioner of Patents, Washir 


2,692,621—Con BLE Trrantum hie } rm of. fine 
rropE William Howe Warren, Ohi livided met nieke rticles. Theba 
issignor to Muallorv-Sharon Tit im t} ssenti ) 
Corp Niles, Ohio, corporation ol el 
Howell’s patent relates to | 2.793, 281— LECTRE 
consumable titanium electrode This ele Ix \Iosbach. Ger 
trode is made fro 1 compressed s ) I KI sighments 
titanium serap b < in meta met ( Heidenhe Bre 
surface to surtace cont Wu el 
blanks have aligned edges na 1 er Steg d te oO an elec- 
blanks are secured together sol fem comp! ny an electron emit 
welds at their edges ter. means for ee ting the eleetrons 
t higt mad eontro 
Back-U1 electrode adiacent the electron emitte 
Mertuop or APPLYING THE SAM Johr at tan 


J. Chvle, W 


O. Smith Milwaukee, W the tar a at remote 
corporation of Ne Yor the ¢ \ d focusing 
This patent relates to welding 1 eans is D ded for recollecting the 
members and includes the steps f y R irrent 4 | ng 
i continuous fibrous ginss backing ringg on oles ‘ d 
the outer surface of an expandable | thy tant 
ring when the ehill ru ims init ed 
position. Next the chill ring is exy led 2 703.989 a Sruren Bop 
to stretch the fibrous glass ne ring BY HH Steigerwald 
into engagement ith pair of tubu \l h. Gert ssignor. mesne 
members adjacent the ends thereot to ( Heidenbein 


the weld joint to be formed therebet weer Bret Germat 
Thereafter the jou between the t »>tubu- 
ir members is welded 
ls other patent 1 ys atad and 
4 i i 
2,692, 799—S1 At RAT ‘ es to al | sse] ng ar 
Alfred Dahlstron Huntingtor orl el nm ¢ focusing 
Calif o United St Stoel } ry by emitter to 
Corp corporation of Ne kk thy rt hereo Oy 
Dahtstrom’s novel apparatus < for wel 
placed in tl imum eur 
Ing pipes ind it ineludes ed 
co-axial supporting rings by bye Using 
eans provide t} etror 
tending between the rings and spaced cir- e ele 
( ent on the 
cumferentially thereof \r elongated he pou Rell 
objects to iULS } } enlit te 
track member carrving an endless chain 0 Caus e sp In 
traversing the exterior and interior sides ( 
position the t pted 
of each member is provided on the mem lapted ) 
‘ tt sve! im the 
bers and the chains include links having ectlo 
uated Vvess t} nt no 
blocks with working faces shaped to fi ‘ ‘ 
SS 
the circumference of a pipe section The tum 
bloeks of the inner runs of the several 
chains constitute in elongated tubular die APPAI l nr Wt ING Mi 
idapted to embrace a pipe section through- raALLIC) Brake LINI BACKING 1 
out substantially its entire circumference BRAKE LIKI Samuel 


2,793,115 


BRAZING 


K. Wellman, Cleveland Heights, Ohio 


ALLOY Nikolais 


sredzs ind Doment \ Canonico Bedford, Ohio r} for Ohio 
Chicago, assignors, by mesne as- \ special pin welding apparatus usefu 
signments, to Lithium Corporation of for welding nin ends to brake shoe lining 
America, Inc., Minneapolis, Minn., a backings is disclosed in the patent. Suel 
corporation of Minnesota pins are used to secure the linings in brake 
\ self-fluxing, air-proof brazing alloy is shoe members having holes for receiving 
covered in. the patent The alley con- the pins therein Special holding and 
tains from about 0.16, to about 2 welding means are provided in the appara- 
lithium, and from about 0.35, to about 2°, tus to perform the specific function and 


nickel, with a part of the nickel being dis- 


welding action outlined 
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Adolf Koban, 


| 
Kobar ) specialized jig 
or use in reps | sidecar panels 
resent W surfaces in a flat 
ne muddling of mol- 
orn suriaces 
2,794,108 Wi \IETHOD AND Appa- 


Venice, 


( ssig third to Gerald H. 
Peterson, Santa M Cali 
patent te t method = for 
ng toge ! ives ol u longitudi- 
! i wherein the 
] ! ad te source 
of higl irrent of the order of 
second are 
! it OPpo- 
site sid uy sition shortly 
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the | such high 
trom 
substantially 
‘ the contacts 
i ‘ The gap to 
+} y vy the surface of the 
iv the other 
t ( he edges are 
re contacts to 
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1 nert atmos- 
nher ean during 


2 704.1004 nr Mi LWORK- 
RY IL LECTRI LISCHARGI \l- 
ert Niart at etitte sur - See 

rere ssignor i Responsa- 
| ‘ Qualites Dunod 

& 
This tent 1 tes tO apparatus for 

\ movable electroads provided ind a 

rejlyle t = the electrode to 

mov rom the work- 

piece ‘ re provided to 
t pulses of con- 
tro 1 ther means are 
ed discharge be 

the workpiece If 
re the electri pulses provided 


Another present ind is respon- 


sive to the discharge to control the 
bisa ng 1 s to decrease the pulse 
duratior s the discharge current mncrenses 
ind to 1 rease thie pulse duration ss 
scharge ent decreases. Othe 
ntr the mot means to energize 
it in one or the other d rection as the pulse 
durations are more or less than a pre- 

determined value 
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Industry’s most complete choice 


180 amps 200 amps 300 amps 400 amps 500 amps 


| D-C converters 


D-C 


efe 
rect ers *NOTE: No 
j standard 500- 
available 
converter (see 


above) can be 
utilized, 


600 and 1500 constant 

potentials — 600 amp 

unit—0O to 45 open cir- 

cuit volts with fast, easy 

weighs approx- and precise voltage con- 

imately 400 lbs. Handles trol. Larger unit offers 

all electrodes from 1/16 to ie 5 80 open circuit volts... 

5/32 straight or reverse polarity. aa — handles 10 to 16 welders 
Can be used as auxiliary a-c power with grids. 

source for lights, power tools, etc. 


For more details, circle No. 15 on Reader Information Card 
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the line! 


of welding machines 


s 600 amps 800 amps 1000 amps 1250 amps 1500 amps 


| 

fy Limited input Limited input models—for farm, shop, maintenance 
~ model and light-duty repair service — U-180, 180-amp 
welder and battery charger with dual welding 
Standard duty range... U-18, same as preceding without battery 
machine charger .. . and Model “20S” dual-rated shop 
welder . . . 200 amps at 50% duty cycle, 295 amps 

Extra-heavy-duty 4 at 20% duty cycle 
“Standard’’ NEMA a-c welders—Famed A. O. Smith 
Challenger models in 200, 300, 400, 500 and 650 
; omen amp ratings. Last model can be hooked up in se- 
ries or in parallel. All models except 650-amp unit 
offer 75 open circuit volts — 650 is rated at 80 

open circuit volts 


Extra-heavy-duty a-c welders—This is the elite line 
of a-c welders, capable of withstanding rough duty 
that makes other welders fail. All offer full 75 open 
\ circuit volts and many other plus features. 


A-c automatics — Five basic models . . . 400, 500, 
650, 1000 and 1500 amperes, Standard models in- 
clude primary line contactors. Available with or 
without automatic/remote current control. 


NOTE: D-c converters convert any a-¢ machine into d-c unit. Three {3 ¢ converters — small compact packages quickly 


models, rated at 250, 400 and 500 amps. Single phase. and simply convert any a-c machine to a d-c unit. 
Three models — 250, 400 and 500 amps — make 
any machine in your shop a dual welder. A-c or 
d-c — whatever the job requires 


D-c rectifiers — Here's the most complete line of 
d-c machines in the industry. All the advantages 
of m-g sets with none of the maintenance and parts 
replacement disadvantages. 80 full open circuit 
volts. Four choices of arc characteristics. 


D-¢ automatics — 6 standard models covering the 
400- to 1500-amp range. All feature 80 open cir- 
cuit volts for more precise arc control regardless 
of the type of work. Like all A. O. Smith welding 
machines, they're qualify built in every detail... 
< are easy to set up, regulate and work with. Pri- 
mary line contactor is standard. Automatic/remote 
, current control is optional. 


Get the complete story on these A. O. Smith 
machines by contacting your ‘‘man from 
A. O. Smith” or write direct. 


c-omatic — A. O. Smith’s exclusive CO» automatic welding process 
CO.» costs only a fraction of helium or argon . . . can save thousands 
of dollars annually on gas costs alone. Easily set up, easy to use. 
Includes control console, remote-control stand, automatic head and 
special A. O. Smith 600-amp d-c rectifier. 


C-OMANUAL — Recently introduced 
CO» hand gun version of C-OMATIC 
(above) puts manual welding on a 
virtual mass-production basis. In 
cludes lightweight hand gun which 
automatically compensates for arc 
length . . . portable control console 
and special A. O. Smith d-c rectifier. 


For more details, circle No. 15 on Reader Information Card 
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Arcflux Opens New Plant 


i subsidiary of Arcos 
Philadelphia 
3, Pa. announces the opening of a new 
15,000 sq ft 
plant in Philadelphia to Increase pro- 


Areflux Corp 
Corp L500 SOth St 


straight-line production 
duction of stainless-steel and low-alloy 
steel submerged-are welding fluxes 

R. 2. Thomas, Jr.. president of Are- 
flux, stated that the new plant, with air- 
conditioned offices and laboratories, will 
more than double the present production 
facilities 

The modern, one-story brick build- 
ing is being equipped with mixers and 


kiln drvers of the latest design as a 
means of insuring both high production 
and a uniform quality product. In or- 
der to maintain a continual check on 
the quality of the stainle 


alloy <tee| submerged-are welding fluxes, 


ter land low- 


the newest tvpe submerged-are welding 
installed. This 
will be used not only for quality-control! 


equipment is being 
but also as a ¢ ustomer service 

Test will be made under simulated 
field conditions with the submerged- 
are welding equipment utilizing actual 
customer materials. In this way, the 
company maintains that fluxes can be 


compounded to Spee ihe customer needs 


Linde Expands Research 
Facilities 


Plans for new facilities for the Com- 
pany'’s Tonawanda Research Labora- 
tories were announced today by W. M 
Haile, President, Linde Co., Division of 
Union Carbide Corp. This expansion 
is part of Linde’s continuous growth in 
basic research and development in the 
fields of ervogenics, organic and inor- 
ganic chemistry and flame tee hnology. 

At the present time 
laboratory, metallurgical laboratory, i“ 


high-pressure 


new hvdrocarbon storage building and 


a new services building are to be con- 


1230 


structed 

The high-pressure laboratory will re- 
ported], 
ble of producing gas and liquid) pres- 
sures up to 200,000 psi. This is an 


Incorporate equipment capa- 


extension of Linde’s interest in’ high 
pressure that resulted, in 1940, in the 
engineering development of the high- 
pressure process for producing poly- 
ethylene With the increase pres- 
sures available, new research work will 
be undertaken in the field of chemical 
reaction and phase transitions at high 
pressures, 

In the metallurgical laboratory new 
equipment for development of welding 
procedures on various metals will be 
made available. Facilities will include 
a special room for X-ray of metals, a 
darkroom, preparation room and a met- 
allography room for micrography to 


determine grain structures of metal 


Air Reduction Sales 
Hit New High 


New highs in sales and net income for 
the nine-month period ending Sept. 30, 
1957, were announced recently by John 
A. Hill, president of Air Reduction Co., 
Inc. Net income of $12,390,725 for the 
first nine months of 1957 was 6.7% 
over net income of SLL.608, 68S for the 
first nine months of 1956, the previous 
all-time high. Net income of $4,171.- 
674 for the third quarter of 1957 was 
12.7°7 higher than net income of $3,702,- 
955 for the third quarter of 1956 


Machine Design Awards 


Tom Learmont, product engineer for 
Bucyrus Erie Co., Milwaukee, Wis., 
received the $5000 First Award from 
the James F. Lineoln Are Welding 
Foundation of Cleveland, Ohio, in a 
national competition sponsored by the 
Foundation for the design of machines 
improved through the use of are 
ing. Learmont’s winning design was 
for the welded steel base of a 55-cu vd 
shovel 152,000 Ib. 
Welding saved 22 in weight, 


weld- 


power weighing 
15°) on 
material costs with a net manufacturing 
The cost of stripping 
coal with the new shovel is reduced an 
estimated 2067. 

A total of 26 awards were made to 
engineers companies manufacturing 


savings of 2407 


machinery, jigs and tools for various 


processing type industries. The com- 


petition was one in a series sponsored 
by the Foundation to help advance the 
progress of welded machine design 
George Volin, design engineer for the 
Kk. D. Jones & Sons Co., Pittsfield, 
\Luss., $4000 Second 
Award for the design of a new type of 


received — the 
paper-pulp — refining machine. The 
$3300 Third Award went to Leighton 
W. Johnson, chief engineer for Gunder- 
son Bros. Engineering Corp.,  Port- 
land, Ore., for the design of a portable 
gang saw used in the lumber industry 

A total of $25,000 was awarde 
engineers from 13 different states, em 
ploved in a wide variety of industries 
Represented among the awards were 
machines in the textile, paper, lumber 
construction, electronic, elevator, plas- 
tic, ceramic, automotive and metal- 
working industries, 


All State Appoints Distributor 


An All State Alloy Division has been 
established by Gordon Duff, Ine. Los 
Angeles welding and industrial supplies 
firm, to meet Southern California in- 
dustry 
stocks at the local level. 

Announcement was made by James 


needs for increased inventory 


Duff, company vice-president, following 
acquisition of exclusive distribution for 
the Southern California area of the low- 
temperature alloys and fluxes of All 
State Welding Alloys Co.. White Plains 


Federal Welder Acquires 
Berkeley-Davis 


Federal Machine & Welder Co 
Warren, Ohio, announces the purchase 
of a controlling interest in) Berkeley- 
Davis, Ine., Danville, Ul. The Il- 
linois concern will operate as a separate 
unit, an associate of the parent com- 
pany, under the present management 
which consists of John P. Berkeley 
president, and Charles H. Davis, vice- 
president. Berkelev-Davis will con- 
tinue to manufacture fusion welding 
machinery which will be sold by the 
Federal sales organization. 

Mr. Berkeley was 
sociated with Danville Precision Too! 
Co. and the Berkeley Equipment Co., 
while Mr. Davis was formerly welding 
and project engineer at the Budd Co.'s 
Red Lion Plant in Philadelphia. 


previously as- 
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turn Problems into 


Oxygen-cutting blowpipes are cutting metals of all thicknesses. 
faster, and more economically than ever before. From one-of-a-kind 
jobs in small shops. to production line and foundry operations. new 
high production speeds and gas efficiency have made oxygen-cutting 
an almost indispensable tool to modern industry. 

The new Oxwetp C-63 blowpipe shown above is an example of the 
improved products which result from Linpe’s constant research and 
development in oxygen-cutting. This manual heavy-duty blowpipe will 
remove even the heaviest risers quickly and smoothly. 

For the answer to all your cutting needs—whatever they may be 


see LINDE’S complete line of oxvgen cutting apparatus, Start saving 


LINDE COMPANY 


UNION 
CARBIDE 


DIVISION OF 


30 East 42nd Street, New York 17, N. Y. 
In Canada: LINDE COMPANY, Division of Union Carbide Canada Limited 


“Linde,” “Oxweld,” and “Union Carbide” are trade-marks of Union Carbide Corporation. 


For more details, circle No. 16 on Reader Information Card 
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the answer to 


WARPING 
EMBRITTLEMENT 
DISTORTION 


Welding the ordinary fusion way, 
with its required high heats, can 
cause extreme expansion of the base 
metal. After cooling, chances are the 
metal will not return to its original 
shape... or strength. 


With Eutectic’s exclusive ‘‘Low 
Temperature Welding Alloys” and 
**Low Heat Input” method, high 
heats are no longer necessary for 
good welds. Using this revolutionary 
welding method a surface alloy is 
produced from the base metal and 
filler metal. This strong, tough bond 
is a result of the diffusion of the 
atoms of the base metal into the 
liquid “Low Temperature Alloy.” 
With “Low Heat Input” the base 
metal need never be brought to 
fusion temperature... avoiding high 
heat distortion, warping and 
embrittlement. 


YOU CAN BENEFIT with EUTECTIC’S 
TECHNICAL INFORMATION DIGESTS 


Write ‘‘Eutectic’’ today for your free copies 


AUTOMOTIVE WELDING ISSUE 

(TIS 2822) 

Latest welding techniques to do better 
repair jobs on your automotive equipment. 
Everything from body work to motor blocks. 
TOOL & DIE ISSUE (TIS 2831) 

Costly tools can be fabricated inexpen- 
sively in any shop with welding. Expensive 
dies, whether cast iron, cast steel or kirk- 
site can be repaired quickly. This manual 
tells how 

CONSTRUCTION MAINTENANCE 
WELDING ISSUE (TIS 2832) 

Keeping equipment moving is essential to 
any builder. learn new techniques that 
assure longest, most efficient service life 
from construction machinery and tools. 
FARM MAINTENANCE 

WELDING ISSUE (TIS 2837) 

Farmers, dairymen, ranchers, all will learn 
the latest “Eutectic’’ developed weld sov- 
ings methods that give years more service 
from costly agricultural equipment. 


EUTECTIC 


Plant, Research Laboratory and World Headquarters 


“Registered Trade Mark of 


EUTECTIC WELDING ALLOYS CORP. 


40-40 17204 Street, Flushing 58, New York, W.Y. 


Circle No. 17 on Reader Information Card 


New Liquid Flux Company 
Formed 


Announcement has been made of 
the formation of a new COMpany, Vap- 
R-Flux Corp., 198 Wayne St... Mans- 
field, Ohio, by Cal Walter, president of 
the firm. Mr. Walter was formerly 
secretary and general manager of the 
Gasflux Co. Ralph Raidy, former Gas- 


Cal Walter 


Ralph Raidy 


flux field engineer, becomes Vap-R- 
Flux’s vice-president in charge of sales. 
Charles P. Feebusch has been retained 
as consulting engineer. They will man- 
ufacture liquid flux and equipment for 
use in oxyacetylene welding and silver 
soldering. 

The Messrs. Walter, Raidy and Fee- 
busch sare members of the AMERICAN 
WELDING SOCIETY. 


Amperex Appoints 
Representative 


Amperex Electronic Corp., Hicks- 
ville, L. LL, N. Y., manufacturer’ of 
electron tubes and semi-conductors, has 
appointed Mel Pearson & Co. of Den- 
ver, Colo., as manufacturer's representa- 
tive for Utah, Colorado, Arizona and 
New \exico. Frank Randall, vice- 
president in charge of sales for (Amperex, 
made the announcement. Mel Pear- 
son & Co. will cover both distributors 
and equipment manufacturers, 


News of the Industry 


Burdett Oxygen Becomes 
A. O. Smith Distributor 


The Burdett Oxygen Co. of Cleve- 
land, according to statement released 
todas by ki. J. Morse, executive vice- 
president, has been appointed distrib- 
utor of welding equipment for the A 
©. Smith Corp. of Milwaukee, Wis 
Burdett will cover the entire state of 
Ohio and adjoining counties in Indiana 
Kentucky, West Virginia and Pennsyl- 
vania, 

In his announcement, Mr. Morse 
pointed out that the A. (), Smith ¢ orp 
is not only a manufacturer of welded 
steel products, but is also one of the 
world’s largest users of welding and for 
that reason A. ©. Smith welding 
equipment carries the slogan, “made 
by welders for welders.” 

Meetings, conferences and stucly 
groups of Burdett Oxygen personne! 
and Smith scientists, technicians and 
welding engineers have been held 
throughout .the past month. Burdett 
men also have received first-hand fac- 
tory training on the Smith welding line 
at the A. O. Smith welding center. 


Transfers Announced 
by Lincoln 


Recent changes in the Lincoln Elee- 
tric Co.’s district offices have Edwin 
Williams transferring to Birmingham 
Ala.; Bruce N. Frve transferring to 
Columbus, Ohio; and Gerald R. Stoeck- 
inger joining the district office in Los 
Angeles, Calif. 

Mr. Williams ts a native of Louisiana 
After serving in the U.S. Navy. he was 
emploved as a welder several vears be- 
fore joming Lincoln, where he taught 
basic and advanced courses in manual 
are welding at the Lineoln Welding 
School for 7 vears. Transferring to 
sales, Mr. Williams was in Atlanta 
Ga., district office for 3 vears prior to 
moving to Birmingham. He is 
member of the American WELDING 
SOCIETY. 

Mr. Frye transferred to Columbus 
from Atlanta, Ga., where he had been for 
3'5 vears. Before this, he worked i 
Lincoln district offices at Kansas City 
Mo., and Memphis, Tenn. He was s 
branch manager of sales for Dictograph 
Products prior to joining Lincoln. My 
Frve graduated from the University of 
Miami, Fla., and served four vears with 
the U.S. Air Force. 

Mr. Stoeckinger, a native of Mlis- 
hawaka, Ind., received a degree in 
Mechanical Engineering from Purdu 
University and worked as a junior en- 
gineer with the Wheelabrator Corp, be- 
fore joining Lincoln in 1956. He com- 
pleted a one-vear training course at 
Lincoln’s Cleveland, Ohio, plant before 
his assignment to Los Angeles. 
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CRACKED MOTOR BLOCKS NOW WELDED 


IN PLACE WITH “LOW AMP” XYRON 2-25 


To overcome the difficulties of 
welding motor block cracks due 
to freeze or accident, “Eutectic” 
developed patented Xyron 2-25 
(AC-DC), the all-position ‘Frigid 
Arc’ coated electrode for cast 


iron. 


Xyron 2-25 (AC-DC) meets every requirement for use on cracked engine blocks. 


Machinable dense deposits can generally be 
Weld metal is free flowing and has exceptional affinity for 


soaked cast iron 


made without preheating the oil 


cast iron. This is extremely advantageous when long or large deposits must be 


made 


amperage permitted with 


.as it minimizes the possibility of cracking or slag inclusion. The lower 
all Eutectic 


Welding Alloys” 


embrittlement, 


“Low Temperature 


eliminates distortion 


and danger of fusion. 


warpage 
Because of its many specialized fea 
tures. and because of its strength, (ul 
timate tensile strength of 56,000 psi), 
thousands of weldors find it necessary 
to reach for Xyron 2-25 (AC-DC) when 
the job 


missions, gear®r 


is a cracked engine block, trans- 


housing, cams, levers, 


machine bases and similar cast iron 


parts. 


“LOW HEAT” OVERLAY SOLVES ABRASION PROBLEM 


Rough, tough wear and abrasion weakened 


and finally snapped off flanges on this 


high-alloyed steel sand and gravel con 


veyor screw (figure 1). Abrasion also 


(Fig. 1) 


This 


and downtime 


caused pitting and galling. meant 


serious maintenance 
expenses to management—a West Virginia 
Mill 

Eutectic’s local District Engineer was con 
sulted, and suggested rebuilding the screw 
with EutecBor =9. 


EutecBor +9 is a super-high alloy overlay 


specifically formulated for use where 


WAREHOUSE-SERVICE CENTERS 


IN ATLANTA, CHICAGO, ST 
INQUSTRIAL AREAS © CANADIAN PLANT 


»blem. It is non 


severe abrasi mis a pr 


magnetic in nature and has a hardness as 


deposited of RC 55-62. EutecBor =9 is 
also extremely resistant to corrosion and 
has the added advantage of minimizing 
weld weakening dilution of the base metal 
Deposits of this widely useful alloy accept 


a high polish and resist pitting and galling 


(figure 2) 


Management now reports conveyor shaft 


stays in operation much longer without 


maintenance — effects a considerable sav- 


ings in downtime and repair costs. 


(Fig. 2) 


LOUIS, 
IN MONTREAL: 


HURON, PHOENIX, DALLAS, BERKELEY 
EUTECTIC WELDING ALLOYS COMPANY OF CANADA, 


ALUMINUM TO STEEL JOINT 
“INDESTRUCTIBLE” 

oil equipment 

fill tube. A 


tube 


An Iowa manufacturer of 
wanted a 
steel tube 
(except for the very tip) was to be welded 
to the valve apparatus, a casting of Almag 
35 Aluminum. The manufacturer's Chief 
Research Engineer l 


lighter, stronger 


encased in an aluminum 


was told such a weld 
His local *‘Eutectic”’ Dis- 
trict Enginee r recommended testing a pro- 
cedure utilizing EutecRod 19 and Eutec- 


Rod 153. 


was impossible 


The valve 


a one-in 


-asting was machined to permit 


h tnsertion f the steel tube 


be done with EutecRod 19 


Joining w 


—a self-fi w-melting, solder-type 
alloy 
EutecRod 153 was chosen t “tin” the 
steel tube; it has a high affinity to 
EutecRod 19 
The tubes were cleaned and dipped in the 
molten EutecRod 153. The high remelt 
then enabled the insertion of the tube in 
flow of 
without 
point 


steel tube. 
owed that 


the Almag casting was completely des- 
troyed, or the steel tube is bent so 
badly that the part would have been 


unusable, and yet there was n 


of the 


rupture 


joint area 
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Automatic Welding of 
Aluminum Pipe 


At a recent aluminum clinic, co- 
sponsored by Revnolds Metals Co. and 
the Miaraenibo ch 
Institute of Mining 
Petroleum 


ipter of the American 
\letallurgiceal and 
\aracaibo 


Venezuela, a demonstration was made 


engineers inh 

of an sutomatic machine capable ol 
welding aluminum: pipe 

The machine was given its final field 

Christi 

under the direction of Charles 


tests recently near ( orpus 
Texas 
Bruno, chief welding engineer for the 
Revnolds — firm. The machine re- 


portedly welded four miles of 4-in 


Schedule aluminum — pipe Alloy 
ina gas-gathering svstem with 
sutistuetory results 

During this operational test the new 
machine made the dramatic record of 
welding 2SSO ft of the pipe in a t-hir 
period, with no supplemental hand weld- 
This means 


ing needed at any pot 


an oauverage of IS. satisfactory welds 
every hour 
Welding 


ind other technical aspects 
of aluminum applications in the petro- 
leum industry are of special interest in 
the Lake Marne tibo aren now The 


world’s first aluminum-jacket off-shore 


oil drilling platforms were installed here 


recently 


REBUILD 
Worn Tractor 
with 

SS HI-¢ 


TRACTOR GROUSER BARS 


SPECIAL ANALYSIS HIGH CARBON STEEL 


In addition, the first full-scale in- 
stallation of underwater aluminum flow 
lines in Lake Maracaibo is being made 
Petroleum 
portion of this installation Reynolds 
Metals is supplying 17,000 ft of 8.625-in. 
Schedule 40 aluminum pipe. This ts 
said to be the largest diameter alumi- 


by Creole Corp For a 


num pipe to be used for flow lines The 
Creole project will se 200 000 Ib ol 
Revnolds aluminum. 


Machine Design Seminars 


Machine designers from 11 different 
stutes and 14 different companies re- 
cently spent five days at the plant of 
the Lincoln Electric Co 
Ohio, discussing better wavs to design 


n Cleveland, 


ind fabrieate welded machinery The 


ecension was the second machine-de- 


Attaches quickly with any good grade 
of low hydrogen electrode. 


| STULZ-SICKLES CO. 


Easy to attach with any manual or 
automatic electric welding method. 


Write for 
complete details 


and Meares, 
distributo, 


PORT AVENUE at JULIA ST. ELIZABETH, NEW JERSEY 


For more details, Circle No. 18 on Reader Information Card 


News of the Industry 


sign seminar sponsored by Lincoln 

The seminars have been so productive 
that Lincoln has announced dates for 
additional 


participation ot machine designers 


meetings and invites the 


terested in the design or redesign ol 
weldments. The seminar discussions 
and lectures cover the advantages ot 
welding and how to apply them, deter- 
mining loads, selecting efficient sections 
designing welds, relating designs to 
efficient production methods, caleulat- 
designing low cost 


other related 


ing weld strength 
welding, estimating and 
subjects and problems introduced 
participants. Problems studied are 
both redesigns of castings to weldments 
and new designs of weldments 

Dates for the scheduled seminars sare 
November 11-15, January 13-17) and 
28 A small registration 
Further 
may be obtained from Robert Wilson 
Director of Application 
the Lincoln Electrie Co., Cleveland 17 


Ohio 


February 24 
fee is charged. Information 


engineering 


Liquid Oxygen Propels 
Redstone 


Air Products, In Allentown, Pas 
together with the U.S. Army Corps ot 
Engineers have developed milllon- 
dollar battlefront industrial plant 


wheels that can produce liquid oxvger 


CANCELLED DUES 


The attention of each member 
of the Socrery is) invited to 
Article TV oof th 


SOCcIETY's which reads 


Section 
3v-laws 


In part as follows 


“Any Member or Associate 
Member who shall have pale 
his dues for thirty-five (35 
vears, or who shall have paid 
his dues for thirty (30) vears 
and reached the age of sixty- 
five (65) vears, shall there- 
after be exempt) trom the 
payment of further dues 
except that the number of 
vears for which dues were 
paid as an Associate Member 
shall be reckoned nine- 
tenths of their number 
in the 
Student Membership vears 


above provisions 


not included.)” 


If vou, as a member of th 
Society. should be and wish to by 
exempt) from further dues pa 
ment accordance with the 
foregoing by-law ruling, kindly » 
notify National Headquarters 

F. L. PrumMer 
Vational Secretary 


Tue JourNAt 


} 
. 
as 
_ 
2 
= = ss 
= 
= 
; 
of 
| 
4 
a 
7 
12:3-4 
y 


l t 
t the | States An 
Oet. 27, 1957, at Fort M \ 
| ‘()-t \ 

P ts, | 
trailers. It is designed to produce 20 
t St) 24 

ut 
erate t 

yt) tive It 


Engwald Moves Their 


Operations 

| ngwald Cor} of 
systems to exhaust noxious fumes dur- 
ing we ding, | ive moved to a larger ta- 
eqlity it 125 Sheridan BI Inwood 


Long Island N \ 


ARIZONA TEENAGERS 
WIN WELDING AWARDS 


Gil V. Dye, Jr., president of Phoenix 
Welding Supply Co., poses with the 
top winners in the welding contest 
sponsored by his company. Shown 
(left to right) are: Mr. Dye; Pat 
Franklin, second place; Ralph Wong, 
first place; and Dennis Harman, third 
place. The contest was held in Pres- 
cott, Ariz., in conjunction with the 
annual meeting of the State Future 
Farmers of America 
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HERE’S WHY: New CHAM- 
PION 16-8-2 Stainless Electrodes 


have a composition which has 
much higher hot ductility than 
any other grade of stainless. Pro- 


duces freedom from cracking in 
weld, parent 
metal. 


fusion, or 


Zone of 


HERE’S WHY: Tests reveal that 
this composition is not subject to 
embrittlement on aging, and pos- 
sesses very good stress-to-rup- 
ture properties. 


CRACKING Problems 
with 316 and 347 Stainless? 


CHAMPION'’S. 
16-8-2 Electrodes Offer 
freedom from CRACKING 


Excellent mechanical prop- 
erties are accomplished with 
CHAMPION 16-8-2 Welding 
Electrodes: 
Yield 
Tensile 

Elongation in 2” 
Reduction of area 


61,000 psi 
..92,000 psi 


WHY : Lime 


HERE coat- 
ing deposits extremely clean, 
ld metal. Handles well 
in all Low spatter. 
Easy slag removal. Smooth, even 
and finely rippled weld bead. 


pe 


sound Wwe 


positions. 


ly con- 


The chemistry is close] 


less than 


the deposit. 


fo 
61.8% | 


Other stainles: requirements: 


of stainless electrodes in a full diamete) 


lime or AC-DC coated. 


FOR FULL DETAILS on CHAMPION'S 16-8-2 or 


write to: 


other stainless electrodes 


Cleveland 5,Ohio e 


For more details, circle No. 19 on Reader information Card 


Indust 


ms ol the 


CHAMPION offers a complete line 


The CHAMPION Rivet Co. .......... 


Carbon .08 Chromium 16.19 
Manganese 2.24 Nickel 8.00 
Silicon .37 Molybdenum 1.79 


range from 5, 64 tol/4', 


East Chicago, Indiana : 


— — 
. 
power the Army's Redstone and other 3 
missiles through space. The first plant 
to be delivered under current contracts : : a 
e 
WT 
A 
| 
operate outdoor temperatures rang- 
ing from 125° above to 25° below zero + “i 
Fahrenheit. It uses about 920 Ib oi 
* 
ENN 
DDD» 
4 
4% ferrite 
Typical chemical analysis is 
e Sia 
: 
: 
: 
1235 
Ca 


LIWCOLM 


Linco/n’s 60% plant expansion 


makes it now, even more, the... RELIABLE 


TRANSFORMER-RECTIFIER 
WELDERS 
ELECTRODES 


SEMI-AUTOMATIC WELDERS 


AUTOMATIC 
MOTOR-GENERATOR WELDERS 
WELDERS 


ENGINE-DRIVEN 
WELDERS 


The World's Largest Manufacturer of Arc Welding Equipment 


For more details, circle No. 20 on Reader Information Card 
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For over 50 years Lincoln’s sole 

purpose has been to provide the arc welding 
industry with a complete line of top 

quality products ...at the lowest possible cost. 


SINGLE SOURCE SUPPLY 


for all your Arc Welding needs 


Today, in spite of rising prices, Lincoln equipment and products while 
maintaining high standards of quality, cost less than 30 years ago. 


The Lincoln line includes transformer-rectifier, motor-generator, engine driven 
and automatic and semi-automatic welders in capacities to suit the 

needs of the home craftsman or the largest industry. 

Lincoln has been first with cost cutting advances in arc welding electrodes. 
Iron powder electrodes that cut welding time as much as 30‘7 were a 

Lincoln first. Lincoln Fleetweld 5, the most outstanding of all mild steel 
electrodes when first developed, is still an all time favorite. Lincoln 

research continues to improve existing electrodes and develop 

new electrodes as new applications arise. 

New 60‘; expansion of Lincoln’s still young (5 year old) plant assures 
industry of a supply line that won’t run dry. 

To help you apply these products to best advantage Lincoln maintains 

the largest and best trained welding sales force in the country. Lincoln welding 
engineers maintain offices in 54 cities throughout the United States 

and are only hours away from any welding problem. 


30 warehouses, strategically located across the country, 
assure rapid delivery of Lincoln products. 


No orphans, Lincoln machines are serviced in 220 field service shops by factory 
trained mechanics with genuine Lincoln parts. And Lincoln’s factory 

rebuild program offers complete reconditioning of any welder regardless of 

age and condition at a fraction of replacement cost. 


Lincoln can bring you superior products and better service at less cost 
because welding is our primary business—not a sideline. 


Bulletins on any type of arc welding equipment and electrodes are available. Write 


Dept. 1736 + Cleveland 17, Ohio 


For more details, circle No. 20 on Reader Information Card 
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Low Promoted by Chapman 
Valve 


Sidnev Low as 


the Ch 


the 
\lechani 
Po 


(AN WELDING 


resent clirector 


Westendarp Appointed by 
Airco 


Westendarp, former New 

wer with the Gen- 

Deen appointed 

velding sales for the 

Air Reduction Sales 

was announced by A. S. Blodget 
regional sales manager. 

Westendarp past chairman of 
the Northern New York section of the 
AmertIcAN WELDING Soctery, has been 
industry for 
years He has won the 


aetive the welding 


twenty-tive 


me 


Henry O. Westendarp 


Cothn Award, GE's highest employee 
recognition, for outstanding engineer- 
ing and commercial contributions to the 
welding industry; and the Wilson Gold 
Key Award 

Mr. Westendarp will have 
quarters at Air Reduction’s main offices 
in New York City 


head- 


238 


Other former members of ’s weld- 


ing staff who have joined co's sales 
force, as a consequence of Gki’s recent 
Withdrawal from the manufacture 
ire welding equipment and electrodes 
are W. G. Leman, at Buffalo: Walter 
Roe, Jr., at Philadelphia: and Richard 
Nowe li, ait Jersey Cit 


Calhoun Appointed by 
Bastian-Blessing 


Reg 

Has promo- 
tion of J. K. Calhoun to the position of 
le manager mn harge of tl Hie! 
Division 


This division handles the 


Pressure Gas 


welding and cutting eq 


J. K. Calhoun 


plant equipment, evlinder valves, mani- 
folds, oxygen therapy equipment and 
custom-made equipment 

Mr. Calhoun has been associated with 
the high pressure gas industry for IS 
years, nine of which have been spent 
with The Bastian-Blessing Co. He is a 
director of the Chicago section of the 
AMERICAN WELDING Socie Ty 


Cavanagh Promoted by 
Alloy Rods 


J. O. Cavanagh has been elected to 


the post of vice-president in charge of 


York, Pa. 
J. Brady, 


research at Alloy Rods Co., 
it was announced today by EF 
president ot the firm. 

Mr. Cavanagh was formerly director 
of research and development. He is a 
graduate of Illinois Institute of Tech- 
nology, where in 1933 he was awarded a 


Master's Degree in Chemical Engineer- 
ing. 


Prior to joining Allov Rods ¢ 


J. O. Cavanagh 


1951, he was associnted 

up Division of National ¢ 

Co., where in 1936 he began his career 
welding researc! 

Mr. Cavanagh is a member of the 
AMERICAN WELDING Sociery, Americal 
Society for Metals and the Pennsvl- 
Vania Society of Professional! 
He is currently serving on the 
Welding Specifications Committee ol 
the AMERICAN WELDING Socrery and is 
a past director of the York Seetion of 
the Society. 


neers, 


Marr Named by Westinghouse 


Charles W. Marr has been appointed 
sales representative at the Pittsburgh 
office of Westinghouse Electric Corp.'s 
welding department, according to an 
announcement by F. J. Purdy, manager 
of marketing for the department. In 
his new post, Mr. Marr will be respon- 
sible for ady ising Westinghouse custom- 
ers on current welding problems and 
for informing them concerning new 
welding products and techniques 
veloped by Westinghouse. 

Active in the welding field since 1936 
Mr, Marr was formerly associated with 
the Westinghouse manufacturing 
oratory in Pittsburgh. 
of the AMerICAN WELDING Socrery. 


He is a member 


Oechsle and LeFevre Promoted 
by Metalweld 


Ss. John Oechsle, Sr., president of 
Metalweld, Inc., Hunting Park Ave. & 
Fox St., Philadelphia, Pa., has an- 


Tue WELDING JOURNAL 
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mneed recently by C. Goodwin Car- 
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he received a B.S. deares 
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Welding Tests on USS “T-1” Steel 


Reported here are the results of underbead shown in Fig. 2. Note that the peak hardness 
cracking tests made on 14” plates of USS “T-1” obtained at the immediate junction of weld 
Steel. Details of test specimens are shown in metal to parent metal is about 420 DPH. This 
Fig. 1. Welds were made at an initial tempera hardness is unaffected by changes in type of 
ture of 70°F. using E-6010 and low hydrogen electrode. 


electrodes. 
Results of cracking tests are shown in the 
tabletat right. Note that in the specimens welded Steel to underbead cracking (Heat 741236) 


Table showing susceptibility of 14-inch thick ‘‘T-1" 


with E-6010 electrodes a great amount of crack 


‘ Per Cent of Underbead Cracking 
ing occurs. However, the specimens welded with 
low hydrogen electrodes show little or no under Initia E-601 E-12015 E-9 
late Cellulose Low Hydrog l Hyd pe 
bead cracking. It is suggested, therefore, that vis 
Temp., °F Type Type 
only low-hydrogen-type electrodes be used for 
the welding of “T-1” Steel. 
7¢ 54 
A hardness survey of an underbead-cracking 


specimen welded with an E-12015 electrode is * Average 


NCHES 


F 


DISTANCE FROM BOND 


2 30 400 
MARONESS (0P 


Fig. 2. Results of hardness studies on an underbead cracking specimer USS ] Stee 


REMEMBER THIS: No other alloy steel offers the combination of properties that ‘“T-1”’ Steel 
possesses. Here, in just one steel, you get very high yield strength (90,000 psi minimum), 
extraordinary toughness, great resistance to impact abrasion, and good high temperature 
strength. These let you reduce the size of highly stressed parts . . . save weight, reduce the 
amount of welding required and cut your costs. USS ‘*T-1’’ Steel is being used in bridges, 
excavating equipment, pressure vessels, towers . . . in equipment that must take heavy abuse 
in sub-freezing temperatures . . . in equipment that must withstand heavy stresses and impact 
abrasion at temperatures up to 900°F. 


WRITE FOR COMPLETE INFORMATION about the application and fabrication of USS ““T-1”’ Steel. 
United States Steel, Room 2801, 525 William Penn Place, Pittsburgh 30, Pa. 


USS 4) | CONSTRUCTIONAL ALLOY STEEL 


USS and “T-1” are registered trademarks 


n Division, Fairfield, Ala 


United States Steel Corporation Pittsburgh - Columbia-Geneva Steel Division, San Francisco « Tennessee Coal & 
United States Steel Supply Division, Warehouse Distributors, Coast-to-Coast » United States Steel Export 


UNITED STATES STEE 


Te 
a 
1. Typical underbead cracking specimen of USS “‘T-1" Steel welded with E-6010 electrode 
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nounced the appomtment ol Vice- 
President 8. John Oechsle. Jr. to execu- 
tive vice-president of the Corporation 
Kenneth G. LeFevre 
manager of the Protective 


formerly 
(outings 
Division, has been made vir -president 
of the firm Metslweld, Ine. is com- 
posed of three divisions, Construction 
kquipment Division, Protective Coat- 
ings Division and Industriel Welding 
Division loeated in) Philadelphis 
Pa 

The Messrs. Oechsle, Sro and Jr. are 
members of the Amertean WeLpInG 


SOCTETY 


Smith and Flint 
Appointed by Tweco 


Glenn EK. Smith, former West Coast 
district manager for Tweco Products 
Ine., has been transferred to the general 
office in’ Wichita, Kan. Mr. Smith 
jomed Tweeo in 1950 and has worked 
in various departments of the companys 
In his new position, he will serve in the 
Sales Promotion and Advertising De- 
partment 

Fred W. Flint has been appointed 
district 
state of California. Mr. Flint, a gradu- 
ate of the University of California, has 


representative covering the 


Glenn E. Smith 


jot ring 


for welding . 
brazing « soldering 
etinning » cutting 


3 


WEAR PROBLEM... 


INSIDE OR OUTSIDE. 


bee ONE SOLUTION! 


NO. 13 NICKEL SILVER 
BUILDUP ROD 


Users Report on Cams: “Using 
your No. 13 rod to build up such 
surfaces, we have had 8 to 5 
times the cam life.” 


Users Report on Wrist Pin Holes 
in 500-lb. Pistons: “No. 13 enabled 
successful repair where 200 degrees 
more heat would have spoiled 
everything. There was no warpage.” 


For Instruction Book on 62 alloys 
and fluxes write All-State Welding 
Alloys Co., Inc. White Plains, N. Y. 


_ ALL-STATE ALLOYS AND FLUXES 


Ni? REQUEST COMPLETE LIST OF THESE PRODUCTS FOR PROBLEM SOLUTIONS 


For more details, circle No. 22 on Reader Information Card 


Pe rsovirie / 


been given this appointment following 
factory training and field service the 
past vear. 

Messrs. Smith and Flint are both 
members of the American WELDING 


SOCIETY. 


Brown Named by Welder 
Service 


The Welder Service Co., 2037-41 
Canton St., Toledo 2, Ohio, announces 
the appointment of D. L. Brown to 
its sales and service staff. Mr. Brown 
was a sales engineer for the Ohio Belting 
and Transmission Co, for the past eight 
years. 

Mr. Brown, previous to that, was ac- 
tive both in the technical and manage- 
rial end of the welding supply field some 
vears ago, having been owner of the old 
Industrial Gas Distributors Company 
of Toled 

James Follas has been assigned to 
handle inside sales and engineering snd 
act as office manager of the Welder 


Service ( ‘oO 


Giles Appointed by Pureco 


Donald C. Giles, formerly  brancl 
manager of Pure Carbonic Co.'s Seattle 
district, has been appointed = district 
manager at Berkeley, Calif 

Mr. Giles joined Pureco in 1946 as 
serkelev. In 1955, after 
a period of militarv service, he trans- 
ferred to Seattle in the sales capacit 


salesman at 


and was made branch manager in 1956 

Pure Carbonic Co., a division of Air 
Reduction Co., Ine., is a major produces 
of carbon dioxide in liquid, gaseous and 
solid Drv-Ice") forms for wide ap- 
plications in industry 


Averbeck Joins Alloy Rods 
A. Averbeck joins Alloy Rods 


(‘o.’s sales organization as a field repre- 


sentative and will work from the con 


— 


A. A. Averbeck 
Circle No. 23 on Reader Information Card — 
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You 


Watch out for the after-costs 


of Question Mark fittings! 


Unknown fittings may look like a bargain on the price 
tag, but watch out for the consequences! 

Surface defects led to the above “Question Mark” 
fitting being cut from the piping. Further examination 
showed the steel inside was laminated. Pieces cut out 
literally fell apart. Here was.an open invitation to serious 
trouble . . . lost production, wasted dollars and possible 
human casualties. 

This is another example of a dangerous situation posed 


by unknown fittings of questionable quality .. . a serious 


threat tothe safety and economy of well-engineered piping. 


can d these 


A message in the interests of top quality piping 
... by Tube Turns, Louisville, Kentucky 


arning of Question 


DANGER! Your first u 


Mark 
permanent identification of manufacturer, 
wall thickness as 


fittings is their lack of complete, 


weight, material... 


required by A.S.A. code. = 
YOUR SAFEGUARB® 


wm ore? a 1 } 
mor’ werdind seduce cut ov' ot 
~ 


TUBE-TURN 


MARES 


4X6 
WwPB 
40 


Safeguard 
your piping 
investment with 


known fittings! 


TOP QUALITY! Directional and size changes in this process piping are made with 


TUBE-TURN Welding Elbows and Reducers ... recognized for their unsurpassed 


uniformity and quality. 


The cost of fittings is a small fraction of the total cost of a 
piping system. To buy “cheap” fittings and run the risk of 


impairing the performance of your entire system can, there- 


fore, be “penny wise and pound foolish.” 


When you specify and buy TuBE-TuRN* products, you know 
your investment is safeguarded by unsurpassed quality of 
fittings and flanges. They meet all American Standard and 
Safety Code requirements. Each product is permanently marked 


with complete size and material designation. 


Covers materials, assembly methods and welding pro- 


cedures to use for safe, economical and 
Piping. Mail the coupon for your free « 


TUBE TURNS, Dept. O-9 


224 East Broadway, Louisville 1, Kentucky Se / 


Please send new Standard for Butt-Welded Carbon Steel 
Piping Systems 


Company Name 

Company Address 

City Zone State 
Your Name 


Position 


COMPLETE LINE! Your nearby Tube Turns’ Dis- 
tributor gives you prompt delivery from the 
complete line of more than 12,000 Tube Turns’ 
stocked items. Photo courtesy The Ross- 
Willoughby Co., Columbus, Ohio. 


Available from your 


nearby y 
TUBE TURNS’ 
distributor #! 


**TUBE-TURN” and “tt” 
Reg. U.S. Pat. Off. 


TUBE TURNS 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 


DISTRICT OFFICES: New York * Philadelphia * Pittsburgh * Chicago * 
Detroit * Atlanta * New Orleans * Houston * Midland * Dallas * Tulsa 
* Kansas City * Denver * Los Angeles * San Francisco * Seattle 
In Canada: Tube Turns of Canada Ltd., Ridgetown, Ontario * 
Toronto, Ontario * Edmonton, Alberta * Montreal, Quebec 


— 
—— 
a ANDARD for Butt-Welded Carbon Steel Piping Systems. 
| 
\ 
| : 
| 
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ith 


Houston, Texas sales office 
He will Wit! 
in eastern Texas and west- 


pany s new 
ind warehousé 


distributors 


tlso work 


ern Louisiana. Prior to joining the 
York Pa firm A verbeck Was 4 sules 
representative for the Welding Di- 
vision of General Electric in the Hous 


ton 
AMERICAN WELDING 
American Society for 


ares He is a member of the 


SocreTy and the 


\letals 


Chamberlin Named by Essex 


John B. Chamberlin has been 
pointed vice-president in charge o 
sules of the Essex Welding | wipment | 
Corp 17-19 Tichenor Lane, Newar 


J ro 
( rp 
r of tl 
the 


ding fluxes 


John B. Chamberlin we 


an announcemel 


by A.C. Axte 
Mr. Ch 


president of the firm 


imberlin has sold his interest 


n Interstate Welding Supply Corp., an 
organization he had served as president The Metal S 
to the Southern Oxygen Co. He Pier st.. M 
has been active in the sale of welding that Peter G 
equipment and supplies for the past 20 inder tl 
vears in northern New Jersey and metro- is ) re 
politan New York MIr. Chamber An i Met 
a member of the AmMerIcAN rt 
SOCIETY His compat 
‘ ber © 
McNally to Head Arcflux 
James P. MeNally has been named ties necess 


product manager oft 


James P. McNally 


Dennison Re-elected 


Spr 
presid 
g Cont 
s been me 
Met 
ti \ 
t ety 


tee of the Emergency 

Ile ( h Dr Adams was 

| Gig ear the AWS Was 

49 the year of her 

3600 \W retirement secretarv. Miss Kelly 

inounces a staff officer the 

sident \fte sistant secretary Irom 

ng ¢ ppointed acting 

ent of the t: Ke] remained in 

ractors As- t t t 922 when she was 

itive tern ele ted to the post of secretary, a posi- 

munated as tion she held unt her retirement. In 

ster ( the additional re- 
group t tant treasurer 

itions 4 ) her thirtv vears with the 

quil nt So ssisted 23. presi- 


Pre K ré ed her business training at 
anager ( Universit \fterwards she 
le lh one group from Columbia whose 

t (‘ar SS1g ent issist a visiting 
He It Aviat Commission during 


Metal Sopra Corp. has alse 
‘NMetcoliz- 
patented 


OBITUARY 


Marguerite M. Kelly 


Miss Marguerite M. Kelly, Secre- 
tar f the \MERICAN 
\\ sor issed 

f P hester, N Y 
Pu October 22nd 
She Was 


Miss 


under 


ommmission 
Perfetti 
American 


toured 


Inspect 


epted 
ret Comfort Avery 
A. esult 
etivities ol 


became 


the 


\lso, she wus 


Welding Engineer 


Duties Working with AWS technical committees in 
gathering and correlating technical data preparing 
minutes, reports and other records of committee activi 


ties; editing standards for publication as completed 


Disseminating technical information in answer to it 


quiries from industry 


Ability to work with technical men at 
all levels in a cooperative matinee 
degree 
At least 


preferably in welding or 


Qualifications 


in engineering, any branch 


three years experience engine 


fields 


Write Technical Secretary, AWS, 
oo W. 39th St., N. ¥. 18, N. ¥. 


Get the BEST for LESS 
Get 
“ANTI-BORAX” FLUXES 


Fully Guaranteed 
SAFE—NON-TOXIC 


Cast Iron Welding Flux 

Brazing Flux 

“Braz-Cast” Flux for bronze welding cast iron 
“ABC” Sheet Aluminum Flux 

Silver Solder Paste Flux 


Send for complete Folder and Samples 


Mfg 
ANTI-BORAX COMPOUND CO 


Fort Wayne 9, Indiana 


by 


INC. 


DrECEMBER 1957 
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pr ess Tor the { tion ob stee] 
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4 
Philadelpt! plant of the Arceflux Cory 
2 : f subsidiary of the Arcos Corp In her sixties 
Mr. MeNa < formerly super \ tive of New York City, Hil 
tendent with Union Tank Car (¢ ; 
f Bart Manufacturing Corp.. 
American Societ for thie dof M 
\letals, the American Society for Testing the Unite Stutes t 
etals nad Mier rly t is al 
ed \ssociation 91S 
The Arcflux Corp. produces stainless 
aving 
ukee, W 
nniso? 
| 
the newly-opened In the held of corrosion preventio lent 1 6 treasurers 
“ANTI BORAX 
= 
FLUX 
{ 
pote 
No. 1 
No. 2 
No. 4 
No. 8 
No. 16 ser 
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CHANGE OF RESIDENCE ADDRESS 
OR COMPANY AFFILIATION 


Date.... 


(Please Print) 


LAST FIRST MIDDLE 


Residence 
Address 
STREET 


ZONE STATE 


Company Name 
and Address 
COMPANY NAME 


STREET 


ciTy ZONE STATE 
Title of position held 
Mail should be sent to my residence company (check one) 
Note: To assure that your copy of the Welding Journal is mailed to your new address, this chance of 


address notice must be received at American Welding Sdiety, 33 West 39th Street, New York 
18, N.Y., no later than the 25th of the month previous to issue mailing. 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND 


FOR WELDING AND 
CUTTING... 


IN THE 
RED DRUM 


HIGHEST 
QUALITY 


DUST-FREE 


Write for the name and address 
of the NATIONAL CARBIDE supplier neares? you. 


National Carbide Company 


General Offices: 150 East 42nd Street, New York 17, N. Y. 
A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 


For more details, circle No. 25 on Reader Information Card 
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instrumental in speeding the establish- 
ment of AWS Section organization and 
contributed heavily to the development 
of Section procedures and operations 
In addition, Miss Kelly xcted as secre- 
tary of a number of standing commit 
tees, including the post of secretary ot 
the Convention Committee. 

In the course of her long tenure in 
office, the budget grew from SIS,500 
in 1923 to over $288,000 in 1949. The 
founding membership of 21 
to SOOO during World War I 

On Mav 13, 1949, the AWS Board of 
Directors through special by-law 


7 increased 


change, created the position of Seer 
tary Emeritus, and appointed Miss 
Kelly to the post. In this Capacity shit 
served as a consultant to the Socrery 
drawing from her vears of experience 
within the organization, Miss Welly 
held the title until her death 


William F. Johnson 


William F. Johnson, 62, died 
dentally during a hunting excursion 
in Idaho on October 6th 

Mr. Johnson was president of John- 


William F. Johnson 


son Welding equipment C'o., Chicago 
firm founded by him 1920 
The welding supply house has been in 
continuous operation since its minecep- 
tion. Mr. Johnson was active in the 
Chieago Section of the AmerRrICcAN 
WELDING SocieTy. 


Paul Dyer Merica 


Dr. Paul Dyer Merica, former presi- 
dent of International Nickel Co., [ne 
died on October 20th at the Phelps 
Memorial Hospital in Tarrytown 
N.Y. He lived at Millwood, 

Dr. Merica was president of Inter- 
national Nickel Co. of Canada, Ltd 
and its United States subsidiary, the 
International Nickel Co., Ine., from 
1952 to 1954. He also served as a 
director for the aforementioned organ- 
izations, American Metal Co., Ltd 
Babeock & Wileox Co., and White- 
head Metal Products Co., Ine 
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Welding Press Control 
illustrating simple removal 
of plug-in electronic timer 


Plug-in TIMERS 


are designed to stand up under hard indus- 
trial] usage. Both timers and sequencing re- 
lays can be installed in a matter of seconds. 


Down time is reduced to absolute minimum a 
during replacement. Timing circuits are fail- 2 
safe—if any tube fails to fire, circuit will be Z, 
opened and welding process stopped instantly. es 

Plug-in relays 

being removed from ae 

welding press controller es 

Faster electrical a 

maintenance 

Plug-in RELAYS | 

are of special rugged indus- | ee 

trialdesign andconstruction. 
Flexibility provided by plug- oe 

in feature (on both sequencing relays and timers), ys 

permits easy circuit changes without complete a 

controller redesign. a 

Write for Bulletin 8991 ae 

Square D Company, 4041 N. Richards Street, Milwaukee 12, Wisconsin a 

4 

For more details, circle No. 26 on Reader Information Card Hf 
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4 for Better Welding Production... = 
| | 


Utility Welder 


Miller Manufacturing Co 
Appleton, Wis., announces a new 


ind genera itilitv-tvpe welder 
designated as M-ISO-P. Continuous 
( ml nyert irrent contro 
eporte eel movable 
shunt regulator Amperage indicator 


on panel gives correct setting for each 

Other features include: two welding 
current ranges: power tactor correction 
for full compliance with REA require- 
ments: extra-heavy gage steel body 
with baked enamel finish. The unit 
weighs 137 |b 

Standard equipment includes 6 ft of 
cable with 3- 
prong plug and wall receptacle; 20 ft 
of No, 4 eleetrode cable with electrode 
15 ft of No. 4 ground eable with 
welding helmet and 5 Ib of 


s-conductor 


holder: 
clamp; 
issorted electrodes 

For more details, circle No. 27 on 
Reader Information Card 


lron-Powder Electrode 


Metal and Thermit Corp.. Rahway 


Speedex Triplex t heavily-loaded iron- 


announces the availability of 
powder electrode which reportedly offers 
high manual welding speeds approach- 
ing those of automatic equipment.  De- 
signed for downhand welding with either 
drag or open are technique, this new 
electrode is said to deposit 16 lb or more 
of weld metal per hr Speedex Triplex 
is specifically designed for downhand 
welding of large fabrications such as 
freight cars and tanks. 
the elec- 
trode is used at currents as high as 500 


ship sections 
Available in ! 4 ih diam only 
technique, * 


amp. Using the drag 


1246 


positioned fillets mav be made while 


-in. fillets may be produced with 
Open are 

According to the manufacturer, Tri- 
plex operates equ illy well with ae or de 
characteristics and an 
removed slag Welds produced 


have ultimate strengths of 60 to 65,000 


Mis good ure 


psi combined with elongations of from 
30 to 33° 
For more details, circle No. 2S) on 


Reader Information Card 


Welding Positioner 


Aronson Machine Co., Arcade, 
now manufactures a new type of geared- 
elevation principle in their heavy-duty 
Model GE250 welding positioner This 
machine has a weight capacity of 25,000 
lb with the center of gravity location of 
the work 12 in. above the table and 12 in. 
off-center. Thirty-three in. of gesred 
elevation at 20 ipm will lift full load at 


G0-deg tilt of the table. The geared- 
iiple consists of a 4-post 
having 10-in. OD x 
wall seamless tubes with spur-rack 
teeth for lift pinions. Each post has 
four concave rollers to maintain rigidity 


elevatio 


elevator 


and steadiness of the chassis while ele- 
vating. The cross-sectional column of 
the base measures 47 x 7S In. All 
elevator mechanisms including the col- 
umns are reportedly contained inside 
the chassis with nothing extending up 
above the top of the chassis to obstruct 
the turning of large weldments 

For more details, circle No. 29 on 
Reader Information Card 


Carbon-Air Cutting Machine 


Hobart Brothers Co., Troy, Ohio 
has added a 1200-amp model to its line 
of machines specially 
signed as a power source for the carbon- 
are and compressed-air method of cut- 
ting and gouging all kinds of metals 


The new machine is rated 1200 amp 
on 100% duty evele and has a maximum 
output of 1600 amp. The 900-amp 
model is recommended for carbon elec- 
trodes up to '/. in. in diam and the new 
1200-amp model is recommended for 
carbon electrodes over '/> in. In diam- 
eter. 

The manufacturer reports that a 
single rheostat gives a wide range ot 
voltage control. This along with the 
self-regulating features of the carbon 
electrode, provides control for all sizes 
of carbons used in carbon-are and com- 
pressed-air cutting and gouging. Am- 
meter and voltmeter are optional equip- 
ment. 

For more details, cirele No. 30° on 
Reader Information Card. 


Welding Flux 


The Weldrod Department of Ampco 
Metal, Inc., 1745S. 38th St... Milwaukee 
16, Wis., has recently produced a new 
welding flux known as Ampco-Braz 
Flux #2—suitable for general braz- 
ing, cast-iron welding and 
brazing with the oxvacetylene process. 

According to the manufacturer 
several of the outstanding advantages of 
Ampco-Braz Flux #2 sre (1) excellent 
wettability, (2) non-fuming and non- 
toxic, (3) ability to depress filler metal 
1) deep penetra- 


bubbling and fuming, 
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For more details, circle No. 3] 


Do you know propane or natural gas 


can now be used for flame cutting 


without increasing oxygen consumption ? 


Increased efficiency and lower cost assured. 


Hh HARRIS CALORIFIC CO. 


SSO'ICASS AVE CLEVELAND 2, OHIO 


on Reader Information Card 
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GRADE B-171 


POWDER 


STEEL, LOW 
HYDROGEN AND 
HARD-FACING 


PLASTIC 
METALS 


Circle No. 32 on Reader Information Card 
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tion, providing strong joints, (5) pro- 
tection against excessive oxidation, (6) 
dissolves and removes oxides formed, 
7) provides dense, sound deposits, and 
S) easily removed from deposit 
Packaged in one-pound tins Ampco- 
Braz Flux #2. is 
Ampco weldrod distributors through- 
out the country or from the manufae- 


available from 


turer, 
For more details, circle No. 33° on 
Reader Information Card 


Inert-Gas Welding Control 


The development of a new weld- 
eycle control unit designed to provide 
programmed control of all functions of 
machine inert-gas welding is announced 
by Air Reduction Sales Co., a Division of 
Air Reduction Co., 150 42nd 
St.. New York 17, N. ¥ The unit 
consists of a main panel which contains 
all of the adjustable control mecha- 
nisms, and a push-button remote con- 
trol station 

The new svstem is for use with high- 


frequeney current and d-e  straight- 


polarity welding power from a suturable- 
reactor-controlled rectifier-type supply 
Designed tor applications requiring 
precise weld timing and crater filling on 
repetitive circumferential or longitu- 
dinal welds, it reportedly simplifies the 
are welding of production items such 
as canteens and transistor cases 

The manufacturer discloses that the 
various timing mechanisms of the con- 
trol are set in advance to meet the re- 
quirements of the job. 
of the weld start switch initiates the en- 
tire weld program, which automatically 


Mach operation 


progresses until the weld is completed 
and the erater filled, 

For more details, circle No. 34 on 
Reader Information Card 


Alloy Electrode 


An improvement in the coating of 
All-State No. 275, a chromium-nickel 


Vi Products 


electrode, has resulted in the elimina- 
tion of weld porosity, provides denser 
deposits and minimizes spatter, accord- 
ing to All-State Welding Allovs Co 
Inc., White Plains, N. Y. This new 
electrode replaces one manufactured 
since December 1954, carrying the 
same designation. The old electrode is 
discontinued. 

Welded properties of All-State No 
275 are said to include: tensile strengt! 
120,000 psi; elongation in 2 in., 35°, 
and Brinell hardness, 200. The 
d-c electrode also meets such speciiiea- 
tions as AMS-45785-B 
and 

For more details, circle No. 35 on 
Reader Information Card 


Surfacing 


Kurekalloy Co” a new mckel buse 
chrome, tungsten, molybdenum ele: 
trode for hard surfacing equipment and 
dies which are subjected to extreme heat 
and abrasion, bas been developed t) 


Welding & Supply Co 


5225 kK. Davison Ave Detroit 12 
Mich 
kurekalloy Is said to have 


welded hardness of approximately 250 
Brinne! and excellent: machining qua 
ties 

For more details, circle No. 36) on 
Reader Information Card 


High-Temperature Flux 


The research laboratories of American 
Products Corp., 422 8. Dearborn st 
Chicago 5, IIL, have recently developed 
a high-temperature flux tor brazing 
steel, stainless steel, nickel alloys, high- 
temperature alloys, copper, tungsten 
and chromium carbides with  silver- 
brazing alloys. 

This new flux is reportedly suitable 
for use with torch, induction, air-gas or 
furnace brazing. Fluidity temperature 
of the Xcel-Flux “NEF” is said to be 
reached at 900° F and remains active 
up to 38000° F. 

According to the manufacturer, at 
high temperatures this flux protects 
metal surfaces from oxidation and dis- 
solves all oxides that form during braz- 
ing, including chromium oxides. 

For more details, circle No. 43 on 
feader Information Card. 


Packaging for Spooled Wire 


Ampco-Trode grades 10, 40, 160 and 
Phos-Trode bare wire when supplied on 
either spools or rims sre now being 
packaged in heavy-duty clear plastic 
bags prior to insertion into the outer 
fiberboard shipping containers, accord- 
ing to an announcement by Ampco 
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HAYNES Alloys solve the tough wear problems 


HOT TRIMMING DIE LIFE 
Increased 700 Per Cent 


HAYNES hard-facing alloys r¢ t tl len shock of impact 
he ftening effects of heat I haracteristics that 
hem unusually ecesst n exte! y the service life 
vorking equipment. In one ] t t-trimming dies 
hard-taced with a HAYNES t-base a removed the flash 
25,000 parts before they had t e reconditioned. This 
a 700 per cent Increase ! ervice Iife e) npr tected 
die In this instance the part ere heated to 2000 deg. F just 
e t my? ? 
have a problen ! mbination of heat and 
im} t, straignt abrasio ! | find that there 
HAYNES hard-facing alloy tl a e it... economi 
cally. The hard-facing dey { ncrease the service life of 
YY t 


Write for literature or « 


fice HAYNES STELLITE COMPANY, D 


Union Carbide Corporation, kK 
| Sales off i? C) ( 
H l | Al Ne 


This trimmer die, being touched up witha 

HAYNES nickel-base alloy, has trimmed over 

20,000 parts. The hard-facing alloy touch, HAYNES STELLITE COMPANY 
machinable, and can be applied to all commor Division of Union Carbide Corporation 

die steels by the metallic-are process. Kokomo, Indiana 


UNION 
‘Ci {= 


The tern Hay me ind nion Carbide” are regi d trade-mart of Union Carbide Corporation 


For more details, circle No. 37 on Reader Information Card 
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Metal, Ine 
kee 46, Wis 

The plastic suthcient 
length so they can be reused in the event 


\Lilwau- 


1745 S. 38th Ss 
bags are of 
the spools or rims are stored between 
jobs 

For more details, circle 
Reader Information Card 


Inert-Gas Welding Gun 
\ portable 


welding 


handgun ind control for 
aluminum sand metals 
yped by the are welding 
Westinghouse Elec- 
Pittsburgh Ps Able to 
handle filler wire down to 0.020 in., it Is 


been devel 
department of the 
trie Corp 


reportedly the first fully-portable gun 
capable of welding light gage metals; 
it Is effective in welding 
thuminunn It is also said to be the 
first commercially 


particularly 


available gut to 
mount an integral motor-driven wire 
drive and an 
Two models will be available: one will 
0.020) to ® 
other is for wire in ay to 


integral wire supply. 
handle filler wire in! 
dium: the 

diam 
No. 39 on 


For more details, circle 


Reader Information Card 


Aluminum Cans for Electrodes 


aluminum can which re- 


portedly provides 


\ new 


maximum product 


protection and greater consumer con- 
venience is now being used by the Au 
Sales Co. to package its 


stainless-steel electrodes. 


teduction 


The aluminum can, manufactured by 
Kaiser Aluminum & Chemical Cerp 
1924 Broadway, Oakland 12, Calif., is a 
seamless, two-piece container which 
seals the electrodes from dampness and 
morture 

Airco’s new “Pop” can, so called be- 
cause of the sound made when the top 
section of the container is removed, 
represents one of the first commercial 


ipplications of aluminum cans in the 
United States. It was 
Kaiser Aluminum’s 


technique of can-making 


produced by 
newly-developed 
to produce a 
seamless can body and bottom in one 
piece 

According to the manufacturer, the 
top section of the “Pop” can is flared 
slightly at the rim to assure 
tion fit, and 
dustrial tape 
seal. When the required number of 


a snug Iric- 
nirtight in- 
completes the 


a waterproof, 
hermetic 


the con- 
tuiner can be resealed with the tape 
thereby protecting the 
trodes indefinitely. 

The “Pop” 
They come in three different sizes to con- 
form to standard electrode lengths: 9 
in., containing 6 Ib of electrodes; 12 in. 
containing S&S Ib and 14 in., containing 
10lb. Since the can opens in the middle, 


electrodes are removed for use, 


unused elec- 


cans are 2° , . diam 


its two parts are of equal length. 
For more details, circle No. 40° on 
Reader Information Card 


CurRISTMAS 
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Mild Steel Electrode 


A new electrode for use 
transformer power sources in the all- 


with sn 


position welding of light-gage mild steel 
has been developed, according to an 
announcement by Air Reduction Sales 
Co., a Division of Air Reduction Co 
Inc., 150 EK. 42nd St... New York 17 
N. ¥ The Aireo 90C is designed to 
provide good penetration at rapid tra 
speeds 
The 
starting tip that ares immediately under 
low open-circuit voltage. The are is 
quiet and steady and the coating aids in 
metal transfer. 
slag coverage is maintained without are 


reportedly features the ea 


controlling Complete 
interference. 

The manufacturer states that the de- 
posit meets X-ray standards for this 
type of electrode. Physical 
of the deposit, tested in accordance with 
AWS specification A5.1-55T, are: ten- 
sile strength, 76,400 psi; vield strength 
66,500 psi; elongation in 2 in., 24.5' 
and reduction of area, 51.0 

This new electrode can be 
such applications as the 
storage tanks, gear guards, metal furni- 


proper ties 


used in 


welding ot 


hel 


on Welding 
Space Ships 7 


Me 

< 


Ts The Welding Journal provides the 


most complete library of information on 


the arl and sctence of welding available . 


anvwhere. 


If vou have a product for the 


welding or allied industries, the Journal's 


pages will reach your market. 


Vew Produets 
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When 


fabrication 


codes 


demand 


100% X-ray 


inspection... 


Stainless Steel Welding Wire 


In hundreds of applications, Drawalloy wire chemistry, finish and temper for smooth opera- 
has been put to the test... X-ray, dye check tion in your equipment and to provide X-ray 
pressure and service and with the same consis quality welds 
tent result—OK as welded. That’s why Frank Why not discuss your stainless welding wire 
Iapalucci, Manager of Welding Engineering for 1eeds with your Drawalloy Distributor or Rep- 
Baldwin Lima Hamilton, Eddystone, Penna., resentative ... aman ready to help you. Bulletin 
selected Drawalloy chrome-moly wire for the 355-DC provides complete information on every 
automatic welds on this reactor. The vessel is grade of Drawalloy wire. Write to: Drawalloy 
constructed of A 301-54T Grade B firebox qual- Corporation, Lincoln Highway West at Alloy 
ity steel ranging in thickness from 5-1/16” to Street, York 13, Pennsylvania. 


2-5/8”. Drawalloy 1-1/4 Cr, 1/2 Mo wire was 


used for all submerged arc joints. 
When inspection by X-ray is required, don’t DRA WALLOY 


gamble . . . rewelding is expensive . . . specify 
Drawalloy “quality controlled” wire. Drawalloy CORPORATION 
stainless steel welding wire is produced to strictly YORK, PENNSYLVANIA 


controlled specifications to provide the right 


THE WIRE MILL FOR THE WELDING INDUSTRY — STAINLESS STEEL - HARD SURFACING - TOOL STEEL 


For more details, circle No. 42 on Reader Information Card 
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ture and air frames It is also suitable 
On und in job shops ind 


where small transtormers are normally 
used 


kor more details ircle No. 41 on 
Reader Information Card 


Resistance Welder 


peek resistance welder 
uecessive strips of aluminum al- 
processing at Alu- 
America Aleon, 
The welder, designed and built 
Tavlor-Wintield orp Warren 
handles allovs such as 61S, 24S 


1. thiek 


for contimuous 


Tos trom Q“LOLO te OLOS0 


strip is ted into the velding machine 


prior to heat treating \ built-in 


juare-cuts the trailing edge of 
oiled strip and the leading edge 
following strip. Four welding 
move ieross the overlapped 
oming the two strips 

VA transformers power 


han- 


ileal transfer devices incorporated in 


welding machine 


the welder receive the strip, position it 
property and move it towards the con- 
tinuous heat-treating line after is 
welded 
erations 


The operatol controls all Op- 


from a nearby push-button 
ontrol station 
more details, circle No. 44 on 


Information Card 


Tool-Steel Rod 


\ bare tool-steel rod Kurekaweld 
1000-A, for the inert-are and atomic- 
hvdrogen welding of the new high- 
strength-alloy tool steels, has been de- 
veloped by the Welding Equipment «& 
Supply Co., 5225 East Davison Ave., 
Detroit, Mich 

This rod 
special analysis and qualities the ultra 
high strength steels that must maintain 
tensile strengths of 150,000 psi at ele- 
vated temperatures ol 1000" 

For more details, circle No. 45 on 
teader Information Card 
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Spot Welding Accessory 


The availability of an accessory unit 
designed for service with the Aircospot 
Giun in the are-spot welding of light- 


gage metals is announced by Air Re- 


duction Sales Co. Inc., a Division of Air 
Reduction Co. Ine., 150 EB. 42nd sSt., 
New York 17, N. Y. 

The manufacturer states that the 
new “erater eliminator control” fune- 
tions to regulate xutomatically the cool- 
ing rate of Aircospot welds With this 
unit, the are 


when the trigger is released and welding 


does not end abruptly 


auction stops; instead, its intensity 
drops to a lower lever before it extin- 
guishes. Consequently, the weld cools 
more slowly, which minimizes or elim- 
inates the tendency toward weld crack- 
ing in certain metals when they cool 
rapidly. 


reportedly produces a smooth 


This postheating of the weld 
erater- 
Post- 


post-weld 


less spot of good ippearance, 


weld current intensity and 
heat time are adjustable as required by 
material thickness and other variables 

As a result of eighteen months of de- 
field trial, the 
Lircospot gun has been modified by the 


velopment work and 


installation of a new spatter trap which 
prevents particles of molten metal fron 
entering the nozzle; a weld-quality con- 
trol feature, an adjustable trigger stop 
has been incorporated; and various 
changes have been made in the control 
panel, 

For more details, circle No. 46° on 
Reader Information Card 


Anode 


radiation-cooled, 
dustrial triode, Type 7092, was an- 
nounced by Amperex Electronic Corp., 
230 Duffy Ave., Hicksville, L. 

The new internal anode is designed 
for industrial oscillator applications in 


high-power 


ultrasonic, induction or dielectric heat- 
ing equipment, 

The manufacturer discloses that the 
heavy-duty anode is able to withstand 
heavy overloads. The tube envelope is 


New Products 


constructed of extra-thiek, hard glass for 
temperature resistance and ruggedness. 

Used in continuous class C operation 
2 kw power in industrial loads can be 
obtained, and 3 kw in intermittent op- 
eration. The thoriated-tungsten fila- 
ment of the tvpe 7092 Is rated at 6.3 \ 
32.5 amp. 

For more details, cirele No. 47 on 
Reader Information Card 


Seam Welder 


A resistance seam welder, installed 
recently by the Tavlor-Winfield Corp., 
Warren, Ohio, in a Canadian continu- 
ous-unnealing line, welds strip steel up 
to 4S in. wide. 

According to the manufacturer, the 
weld is made at a rate of from 24 to 72 
Ipm. 

Dominion Foundries and Steel, Ltd 
Hamilton, Ontario, processes the low- 
welding 


¢arbon steel coils through 


cleaning and operations ! 


the continuously moving line. The 
strip ranges from O.0067 to 0.0385 
thick 

The welder is a travel-head seam type 
that welds an overlap joint between suc- 
eeeding coils. special high-speed 
drive makes the weld quickly while a 
reserve loop in the strip is being proec- 
essed, permitting continuous line op- 
eration. 

The welding machine has provisions 
for welding in opposite directions. A 
shear built into the welder shears the 


strip ends to obtain a— high-quality 


seam The welding transformer is 50 
kva, 550 v, 60 evele 
Designed and built by Aetna-Stand- 
Pittsburgh Pa., 
the “Dofasco” line also converts to a 


ard Engineering Co., 
cleaning line. The annealing furnace 
ean be by-passed without interfering 
with other processing operations 

For more details, circle No. 48 on 
teader Information Card. 
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Westinghouse IGNITRON TUBES 
still the industry standard. 


Westinghouse invented the Ignitron tube and has maintained a record of improvements 
that are today the accepted industry standards: 


¢kovar seals to permit use of steel envelopes* improved ignitors to assure accurate ignition. 
e thermostatic control for overload protection and water savings. 


For highest quality Industrial and Special Purpose tubes—always specify Westinghouse. 


YOu CAN BE SURE...1F ITS Westinghouse 


For more details, circle No. 49 on Reader Information Card 
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Copper Welding Rod Specification Issued 
by Joint AWS-ASTM Committees 


The 2nd edition of “Copper and Cop- 
per-Allov Welding Rods specifiea- 
tion prepared by the joint committees 
of the American WeLDING Socrery 
and the ASTM, is available for distri- 
bution The eleven classifications in 
this specification AWS A510) in- 
clude copper, copper-silicon copper-tin 
copper-nickel, copper-zine and copper- 
aluminum welding rods They are for 
use with the oxyacetylene, carbon-are 
and gas tungsten-are welding processes 
Chemical composition mechanical prop- 
erties and usability. characteristics of 
each classification are given together 
with tests which verify these properties 

Several changes have made the re- 
vised edition more timely. Two speci- 
fications one lor 


RCuZn-B) and another for aluminum- 


bronze (RCuAI-A2), have been elim- 
inated due to their lack of significance 
in the field. Two copper-zine welding 
rods (RBCuZn-A and RBCuZn-D), in 
addition to their inclusion in this par- 
ticular 
porated in the “Brazing Filler Metal’ 
specification (AWS A 5.8). 
fuming bronze alloy has replaced the 


specification have been incor- 
new low- 


one termed obsolete. 


An appendix is included as a guide 
for the user in selecting the proper 
welding rod for efficient use. Informa- 
tion is also provided for each filler 
metal for joining different base metals 
by the various welding methods 


Copies may be obtained at 40 cents 


from the AMERICAN WELDING Socrery, 
33 W. 39th St., New York IS, 


Arc Welding Guide 


“Hlow to Get Better Welds,’ re- 
vised edition ot ° Welders’ Vest Pocket 


Guide” contains 60 pages of are welding 


information, is now available from 
Hobart Brothers Co Troy Ohio. 
Included in the information are 


metals and electrodes, 4 essentials of 
proper welding procedures, the fillet 
weld, types of joints, typical welding 
standard 


steel] shapes available for welding CHUSES 


positions, welding svmbols, 


of common welding troubles and what 


to do about them, definition of welding 
terms, weight of weld metal deposited, 
spark tests by grinding, factors to con- 
sider in selecting electrodes, types of 
electrodes, how to select welding elec- 
trodes to weld ferrous metals, how to 
select electrodes to weld  corrosion- 
resisting steels, electrode identification 
key, explanation of AWS classification 
numbers and comparative index of 
welding electrodes. 

For your free copy, circle No. 50 on 
Reader Information Card. 


Electric Welding Outfit 


A 4-page pamphlet entitled ‘“Line- 
welder 100” is now available from the 
Lincoln Electric Co., Cleveland 17, 
Ohio. 

The manufacturer states that the 
Linewelder 100 power source and ac- 
cessory kit can combine such operations 
as welding, cutting, soldering, brazing 
and heating. The unit is a reportedly 
useful addition to ‘“‘build-it-vourself”’ 
enthusiasts, contractors and manufsae- 
turers. The 
with an input power of 208/230 vy, 
Rating at 25 
vis 100 amp with a current range of 50 
to 100 amp. The kit includes ‘“Self- 
weld” electrodes, soldering carbons and 
adapter, “Selfweld” holder, cables and 


power source operates 


single phase, 60 cycles. 


handshield with lens. An are torch for 
heating, soldering and brazing is avail- 


able as optional equipment. 
For your free Copy, circle No, on 
Reader Information Card 


Hard-Surfacing News 


Volume 2, No. 5 of “Colmonoy Alloy 
News,” published by Wall Colmonoy 
Corp., 19345 John R St.. Detroit 3 
Mich., is available for distribution 

Articles page 
pamphlet concern the hard surfacing 


appearing this 


of spur gears in ball mills, stem tubes 
in refinery catalyst 
knives in paper mills. 


units and bed 
srazing opersa- 
tions On gas-pipe assemblies are also dis- 
cussed A new product of the com- 
pany, Colmonoy No. 56, is deseribed 
and one of its applications, the surfs 
ing of extrusion screws in the plastics in- 
dustry, is illustrated. 

For your tree copy, circle No. 52 on 
Reader Information Card. 


Welding Data Book 


The 1958 edition of the 
pocket-sized welding data book (TIS 
2575A) is now available from Eutectic 
Welding Alloys Corp., Flushing 5s 
N. The book covers 120 welding 
rods, electrodes and welding 
pounds. 

According to the manufacturer, the 
welding data book is a guide to im- 
proved torch and metallic-are welding 
brazing and soldering. Information 
given for fabrication, maintenance re- 
pair and salvage, overlaying for wear 
and corrosion resistance and welding of 
dirty, rusted parts. Special welding 
applications such as joints with high 
electrical conductivity, 
chemicals, tinning and plating are 
Data is also given on methods 


IN -page 


resistance to 


covered, 
of gouging, chamfering and removing of 
unwanted metal without special equip- 
ment. 

Weld preparation steps are reportedly 
given for all metals. The welding pro- 
cedures presented stress ways to save 
dismantling, pre- postheating 
Procedures given also discuss maximum 
machinability, color matching, weld 
strengths and reductions of amount of 
alloy used, finishing time and work. 

For vour free copy, circle No. 53 on 
Reader Information Card. 
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Hard Surfacing 


The Stoody Co.. Whittier, Calif.. hua 
tly published the summer 1957 
ie of “Fusion Faets,”’ Vol. 17, No. 3 


Articles in the 22-page booklet imelucde 


i hard-surfaeing processes used 
such industries rock product 
( it ny nd 


! ti position electro 
hot) or ertal i tion 
resistance is requ The 
strated bo et ¢ yhasizes the ser 
t it i! ethods o 


Nondestructive Testing 

The Fall 1957 issue, Vol. 5, No 
7300 W. Lawrence 
Chicage Included in the 


12-page brochure are such articles that 


applications of nondestructive 


testing on helicopters use mn the 
petroleum industry, sector shafts u 

tomobiles, maintenance and produc- 
t ! cilities ent pinnt thre 
hull o i tugboat 


For vour free copy, circle No. 55 on 
Reader Information Card 


Isotopes and Stainless Steel 


Foote Prints.’ a technical booklet 
published by Foote Mineral Co IS \ 
(helten Ave Philadelphia 144, Pa is 
ivailable from the manufacturer Vol 
29, No. 1 of this 32-page publication 
ludes an article entitled ““The Short 
Lived Radioactive Lsotopes by Dr 
Milton A. Rothman of Bartol Researel 
Foundation Another article What 
{re Stainless Steels?”’ by Joseph W 
lock, retired chief metallurgist of the 
sudd Co., is of primary interest to en- 
gineers and technicians with no formal! 
metallurgical training 

For your free copy, circle No. 56 on 
Reader Information Card 


Spot Welding 


The September 1957 issue of ‘Tips 
and Dies,” Vol. 3, No. 2. is available 
from the Federal Machine and Welder 
Co., Warren, Ohio. In color, the 4- 
page pamphlet describes some of the re- 
cent spot-welding operations used on 
the fuselages of the Boeing KC-135 jet 
tanker transports and the “707” com- 
mercial jet Stratoliners. Federal’s 
mechanical press equipment, Known us 
‘Warco,” is also described 

For your free copy, circle No, 57 on 
Reader Information Card. 
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AUTOMATIC 
WELDING? 


NOPE...jut CADDY. 
Electrode Holders 


RODUCTION goes up fast when you switch to effi- 
cient CADDY Arc Welding Electrode. Holders and 100% 
efficient CADWELD Connections Down time is 
reduced to a minimum — Hot holders are eliminated - 
Satisfied welding operators enjoy their work 
When you switch to CADDY, it’s automatic the easy 
way — try CADDY today — you'll standardize on 
CADDY tomorrow. 


CADDY 
ARC WELDING ACCESSORY DIV. 


Erico Products, inc. 


2070 E. 61st Place ; Cleveland 3, Ohio 
IN CANADA: ERICO INCORPORATED, 3571 Dundas St., West, Toronto 9, Ontario 


For more details, circle No. 58 on Reader 
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A new hard-surfacing electrode is dis- )) — 
cussed. The manufacturer recom- 
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Aluminum cranes are now being welded 
using semiautomatic equipment. 


Alcoa welding alloy 


makes possible the aluminum crane 


For a long time. the idea of an aluminum crane has 
interested designers. Much lighter in weight. it) would 
permit lower cost building foundations or a higher capacity 
crane on the same foundations. But how to make it? 
Riveted construction is outmoded and expensive. 

Now aluminum cranes are being built, thanks to a new 
Aleoa alloy. Designated 5456, this new alloy has the highest 
as-welded strength of any commercial aluminum alloy vet 
developed. Guaranteed minimum properties are 42.000 
psi ultimate and 19,000 psi yield on the plate and equally 
good ultimate strength across the weld. 

Using the new alloy and the inert-gas consumable-elec- 
trode process, it costs no more to fabricate aluminum 
cranes than steel cranes. There are long welding runs in- 
volved, up to 60 feet. and semiautomatic equipment is used. 
Speeds as high as 80” per minute are achieved. 

In addition to their light weight. these aluminum cranes 
can be used in corrosive atmospheres and will require no 
painting. 


For more details, circle No 
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Aleoa is headquarters for fresh and exciting ideas like 
this on how to weld, braze or solder aluminum. Get in 
touch with an Aleoa distributor listed at right. And write 
now for booklets and films that show how easy it is to weld, 
braze and solder aluminum. Aluminum Company of 


America, 17 t1-MAlcoa Building, Pittsburgh 19, Pa. 


NEW! “ALCOA THEATRE" 
(wy Exciting Adventure, Alternate Monday Evenings 


Your Guide 
to the Best in 
Aluminum Value 


ALCOA 
ALU AAINU AA 
WELDING PRODUCTS 
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Want technical hel 


products, call your Alcoa 


carries a complete range 


ALABAMA 
Birmingham 
Hinkle Supply Co 
CALIFORNIA 
Los Angeles 
Ducommun Metals & 
Supply Co. 
Pacific Metals 
Company, Ltd. 


San Francisco 
Pacific Metals 
Company, Ltd. 
COLORADO 
Denver 
Metal Goods Corp. 
FLORIDA 
Jacksonville 
J. M. Tull Metal & 
Supply Co., Inc. 
Miami 
J. M. Tull Metal & 
Supply Co., Inc. 
Tampa 
J. M. Tull Metal & 
Supply Co., Inc. 
GEORGIA 
Atlanta 
J. M. Tull Metal & 
Supply Co., Inc 
Southern Oxygen Co. 
ILLINOIS 
Chicago 
Machinery & Welder 
Corp. 
Steel Sales Corp. 
Moline 
Machinery & Welder 
Corp. 
KENTUCKY 
Louisville 
Williams and Co., Inc. 
LOUISIANA 
New Orleans 
Metal Goods Corp. 
MARYLAND 
Baltimore 
Southern Oxygen Co. 
Whitehead Metal 
Products Co., Inc. 
Bladensburg 
Southern Oxygen Co. 
Salisbury 


MASSACHUSETTS 
Cambridge 
Whitehead Metal 
Products Co., Inc. 
MICHIGAN 
Detroit 
Steel Sales Corp. 
MISSOURI 
Kansas City 
Metal Goods Corp. 
St. Louis 
Metal Goods Corp. 
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X-RAY DIFFRACTION FOR RESIDUAL STRESS 
MEASUREMENTS OF RESTRAINED WELDMENTS 


Theoretical and experimental studies indicate that the use of 


\-rayv diffraction by the two-erposure method ts an excellent tool 


for the measurement of residual stresses in welded \lonel 


BY E. H. KINELSKI AND J. A. BERGER 
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Fig. 3 X-ray intensity vs. 24 for base metal of weldment 5620, test no. 14 


X-Ray Diffraction 


WELDING RESEARCH SUPPLEMENT 


4 us ‘ae 
— 

I 

( 
oy 

Si 

8) mere 

P 

| 


Table 1 Welding Conditions for Monel Plate Weldments 


Wee 
Weld it \ } 
r AN | \ 


ing 
Monel wire 
522 Pungster AWS-ERN 60 ) 00) 2) 
24 ( AWs-ERN 60 100) g 
\lone ( 
5025 Consumable AWs-ERN 60 0) 
t | None 
It was also . use It Is tiv t ites we tor e tal t 
sy to for ! ree We Nl It S t t the sp it 
ing the thi ling t su t t t (or stres | 
nsideratior r this tit t of t 
mor t! nt t t te erat 
retation of restau st es might ng lit tl hig t 
rendered ilt | thr t ited t 


«tress reli you { t Int i B00 
the cracking t wus terb 
velding t ratu ntr t | | 
sucl Monel, thre ng methods Phe g sections of tl | Phe M 
ght be en et per t the 


ure Was 


Test Procedure ir t n A I Pyrocon’ 


Cyas-shielded = ( O14 1.29 t ovement 
I ( irres iwi 
trode using bare Wi ~ 090 66.19. Mn 0.95. 0.006 
These three ethods sed for ( | tall 
termine 
| nt pr lin produ ait ‘ 
1 with the 
e subject t straint dur hn. t ' 4 


! the crater 
stud vere t ding adilig t tt t ie t 
table as in Fig. 4 to induce the sal hine the test : irate . 
t nytt ol thi 
tvpe severe restraint uw test t nate il 
1 } | lable 
els At the aing t t t 
nad altel oling to room temperatul 
« 
ar 


Fig. 5 X-ray diffraction stress data Fig. 6 X-ray diffraction stress data Fig. 7 X-ray diffraction stress data 


DECEMBER 1957 Kinel Berge V-Ray Diffraction 


bat 
per 
é aue 
ldo 
145 
ae 
310 
10 
eeh base 
wh on 
tulle Dy 
y welding 
lll - 
ipon the 
completed 
fonel pl 
variables 
ment 
ment 
ait re given in 
| 
yucetyiene 
a) Metal-are using oa flux-coated : 
i ; raty 
trode 
b) Gas-shielded, tungsten-are using 
room 
5 
apt 
ae 
| 


it the International Niekel Co. for for the tact that they were 


stress measurements by means of X- 


Velded 


stress 
within 5000 psi-—at 


Weeks apart, the pattern Was 


Wi 


rays the bn Upon th produc ible 


it a position | in. from th thre zone the 
bottom of the welded plate In other metal in. from the weld The 
words. the stresses being measured wert veld-bead data were believed to be 
those transverse to the weld at DOsi- erroneous, because of the uncertaimty 


tion | 


nh. from the rater end and of determining the peaks frome the 
\-radiation 
In order to 
mitterts inh 


ving in the top surt f the weldment 


versus 24 plotted curves, 


illustrate thy stress 
these veldments 


Test Results 


The second observation wus that the 
between the heat 


stress 


change inh 
affected zone and the base metal 
in, away from the weld was an important 
consideration or « the chang 
location 
hig. 7 
when prehe at was used, effected a red 
tion from 41,100 to 22.200 psi 

The following table is a stuns 
the results of the plotted data 


ih stress between those two 


the consumable-eleetrode welds 


ne of nas the eda Maximum compressive stresses reached 
+] 1} hent-utlected zones 

Parent vit th 00°F Preheat & 

the edge Change in stress between heat-affect 


Bese etal th tl bean post No preheat, F 


t 
tioned in. from the edge of the plate 00° Preheat & IBT 


25,910 4,210 IS, 210 
26, S10 17.410 21.610 
400) 20 000 
IS, S50 27 , 420 200 


vraphs were prepared to ustrate the 

Migs. 5, Gand 4 residual stresses versus their location 

In ung Stress pattern on the weldments The residual- 
tor the weldments, if Was necessary to 


stress values were corrected by subtract- 


kno stres-es in the ho 
Know re tr t Ing the stress obtained in 

olled, annealed and pickled Monel the unwelded plate 6590 psi in’ com- 


] 
pression from all of the stress values 


internal residus 


stress Of obtained These cor- 


rected stress plots, Figs. 5, 6 and 7 


on weldments 


pst COMDression whicl 


resulted fror irhtenine ‘ - 

ited I" i traightening i will be discussed in the next section 
thronel old 1 afte ‘ line 
lw! le] il t} of this paper 


Discussion of Test Results 


the residttial stresses 


subtracted The 


ill of the test 
data Was pres¢ nted as graphs of the 


residual stresses vs. then 


lded plate were culmination ot 
total residual 


obtained for each weldment 


ocation on 
Fig. 5. 6 and 7). In 
data 


“tresses 


Wi rt 


position thy 


In general, it was impossible to inalvzing the presented  graph- 


determine the n4tor the weld 


it was apparent that the patterns 


beads with their wavy surface patterns of residual stresses due to welding 
no sharp peaks of N-ray were complicated However, few 
rite t ersus 2A wer obtained important generalizations were deduced 
However, the data on the plate adjacent with some confidence when the data 
to the weld were beleved to be ot great vere considered as two distinet observa- 
alive tions 
\s a heck n the reproducibilit The first observation wus that the 
tl litfractior thod for maximum stress reached ino the heat- 
determining stresses i nts. «a iffeeted zone of all of the weldments 
repent of the test ile vas an important consideration and 
| t rodu ) t metal- ould) be compared For example 
ire process with tanda 100° | preheating to 300° Fo and maintaining 
ter! temmperatu | test results il nterbead temperature of 300 
re eomy us reduced the maximum stress the 
(4 fo 


Lo We or tension Wo or tension erence 


Weld bea ps Compression 17 psi Compressiot False data 
Heat-affected zone 28,200 ps C‘ompressiot SOO pest Compression 1300 psi 
om weld Not mens LOO pst Compresstior 


25S0 psi Tension “HOO psi 


Pheretore for two 


dments pre- heat-affected zone of the 


paired under chenti ti oOnditions except 


tungsten-ure 


hig. 6) from 24,200 to 17,400 psi 


welds 


A Be rqe \ Ra Diffraction 


Referring to the ube 
residual-stress evel 


heat-affected zone was 
preheating the 


decrease in the 
reached the 

obtained by 
ire Weldments only. The other two 
methods caused no appreciable chang 
in residual stress in the heat-atfected 


zone when pre heat and a 300° F inte 


bead temperature Was mnaintaines 
heating effected a marked decrease 

the difference in between thi 
heat-uffected zone ina i 


stress 
position 
in, away in consumable-cleetrod 
welds, had no influence on the tungste 
are welds, and had the reverse effect o1 
the flux-conuted metal-are welds 
Summarizing the effects of preheating 
from all the observations, it appears 
that an 
by preheating the consumable 


advantage is to be obtained 


welds, whereas no advantage = to in 
tungsten-are or metal- 
ure welds However it 


recognized that the 


gained for the 
must be extent ol 
the heated area of a weld can vary lor 
each welding process by changing the 
welding speeds and amperages. “There 
hore different 


<tresses could have been obtained 


patterns ol 


resiadua 


those discerned in this investigation b 
varving the energy inputs 

In «discussing the results of tl 
residual stress determinations, an ex 
planation appears necessary lor th 
existence of compressive residual stresses 
adiaeent to the weld bead. Althoug! 
Barrett® mentions a numberof theoretiv 
rensons for the existence of compress 
stresses, a practical explanation can be 
presented by considering the manner in 
Which the weldments would have been 
deformed if the plates were not clamped 
securely to a hold-down table during 
welding If the weldments were fre 
edges 


to move during welding, the 


the plates would bow upward. Hoy 


ReskARCH SUPPLEMENT 


9 

3 

Phe residu 
rece ding were determined in the following 
positions ino a transverse direction to 
the Monel plate w 
ler nostlen 
| Wi d bead i, / 
Ih 

d 

ol ls , in from the 
of the weld bead 

tr I 
n Figs. 5. Gand 7. 
nh the unwe 
braies 


when the plates were 
the bow woul not occur 
surface stresses would be tensile app red 
stresses Upon cooling of the welds 
veldments remained flat. There- 


the residual stresses present in 
weldment have peen | ‘ er ‘ and 
compression to overcome } | ] 


ided 


silt ipplied stresses 


Another method interpr 


onsider 
mitraction 
Lilies 
vestigated 
upon the to the 
ent and 
tiie lnter- 


Sponsoring 


Normal beam 


he Unive rsit\ 


Research 

the authors 

s obtained y diff re is al X-ray 


kel Co,, 


Pasquine, 


Iwanski was 


on, with- 
vork could 
And lust 


tracted 
=<tresses 
rubber banc 
he used 


on specm 


questi 
by X-ray ffracti Conclusions 
lated directly to the weld rh 


Jarrett® and 


oreticn 
elasticity 


strain-free 


DrCEMBER 1957 
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EXPERIMENTAL WELDING WITH THE CONE ARC 


Study of cone-are welding process tndicates that this 


can be a useful method of producing untform tube-lo-header 


joints if even heat-transfer conditions are maintained 


BY R. E. MONROE AND D.C. MARTIN 
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Fig. 1 Cone-arc geometry 
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the films but appeared merely as a cons 
Since alternating current is not soe 


susceptible to are-blow phenomena 4s 


direct current, it was used in a number 
of tests. Although more uniform 
obtained, the change in heat bal- 


inee re sulted in melting ol thy electrode 


welds 
were 
tip and contamination of the weld metal 
Even the use of a large-diameter elec- 
trod ent electrode melt- 
ing and tests witl current 
had to be discontinued 

The reliability of the direct-current 


would not pre 
ilternating 


power was che ct bY connecting 
in oscilloscope to show the wave torm 
for current and voltag No unusual 


changes in the wave shape which would 


weount for bad welds 


vhen using this 
equipment were noted 

The usual practice followed in assem- 
bling test specimens Was to Use header 
with drilled holes 
reamed to fit the individual tubes during 
This Wiis 


variations in thi 


sheets which were 


necessary to 


truly 


its assembly 
illow tor 


This procedure gave an assembly in 


which the clearance between the tubx 
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slightly from joint to joint. Several 
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this assembly 
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heat 


i funetion of obtaining uniform 


trunster around the periphers of the 

triln 

Analysis of Cone-Arc Theory 
Observations made during the expert 


mental program just deseribed farted to 
on the 


In | if 


confers the cone-arc theor) 
ohneept of a rotating ton 


the are column itself ts 


trode to the work 


from the tip of the ele 

surface and the forces which theoretic- 
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magnetic flux field is indicated by the 
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at a direction which 


have a velocity \ 
cuts through the magnetic field by the 
ingle O The resultant ot this velocity 
veetor perpendicular to the flux fie ld is 
V sine Applying the motor rule to 
these particles, the resulting foree which 
tends to rotate the particles is shown by 
the vector P. Since the charge and the 
direction of the 
opposite, rotational forces are exhibited 


two parth les are 


in the same direction. The resulting 
path ol 
eurved line which dese ribes somewhat ot 


positive lon is shown by the 
a spiral path from the work surtace to 
the electrode under the influence ot the 
magnetic force and the voltage gradient 
\ similar path exists for electron flow 
from the electrode to the work surtace 
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tions. It is also known from studies of 
ares in vacuum that an are column can- 
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movement of 
column, 
Since welds are produced unitorn 

around the periphery of the tube, wi 
must assume a conical shape for the ar 
column. This assumption requires that 
the entire tube periphery function as the 
Caleulation of the current 


a 200-amp are in which the 


anode spot. 
density in 
anode spot consists of the upper surlace 
of the tube gives a value of 30,000 amp 
This is about half the 
Kouwenhoven 


persgq inh. urrent 
density found by Jones 
and Skolnik? in studies of anode spots of 
high-current ares. the 
had been made that the 
only half the width of the tube face, the 
current density would have been great 
than the 
authors 
\s a 
theory, it Is 


issu ptiol 


mode spot was 


proposed by) these 


modification of the cone-al 
proposed that the «al 
column exists with a conics! shape 

which 
paths exist 
ticles through the column is pro 
along a spiral path influenced by the « 


many positive lons and electro! 
The motion of these par 


} } 


ternal magnetic field 


Conclusions 

The cone-are welding process 
bea useful method of producing uniter 
tube-to-header joints if even heat-trans- 
fer conditions are maintained 

2 A modified theory to explain the 
cone-are process Wits developed by the 
application of physics laws governing Uh 
movement of « harged particles 

3. The picture of the are column a= 
restricted linear element does not app 
to be exact for all are configurations 
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EFFECT OF SPECIMEN GEOMETRY ON CHARPY 
LOW-BLOW TRANSITION TEMPERATURE 


of specimen size and notch types used, the low-blow transition 


ABSTRACT. An wily executed varia 
tion in the standard technigq ie tor testing 
Charp 


Impact specimens has been de 
veloped which permits a s¢ paration of the 


ind) crack-propagatior 
stages of the fracture process. The tech 
nique requires initiation ol i rac 
menuns ola low-energ blow and propaga 
tion of the erack bv a full-eapacity blow 


of the impact-machine pendulum 


The definition of transitior 


temperature 


is based on the concept that a brittle- 
racture crack IS propagated b ontinuous 
release of the elastice-stress field surround 
ing it, whereas a duetile fracture requires 
astic-deformatie wor to tre 
i When either later CX DANSLO ‘ 
energy associated with erack propagatic 
plotted against testing it 
there Is an abrup change of slope in the 
low-temperature region of the transitior 
curve indicating a sudden arrest in. the 


{ 
rate of deerease of work required tor crack 


propagation The resulting inflection 
point is believed to occur at the tempera 
ture at which the plastic-deformation work 
required to propagate the crack in the 
center portion of the test specimen awa\ 
from the free surfaces is zero; the plastice- 
deformation work occurring at and below 
the inflection point is believed to represent 
the work required to propagate the era 

through the biaxially-stressed sides and 
bottom of the test specimen where the 
plastic constraint is insufficient for cleav- 
Te Thus, the temperature correspond- 
Ing to the inflection point in the transition 
curve is believed to be (1) the maximum 
temperature it which a sell-propagating 
brittle) erack can initiate In a cross sé 

tion of infinite dimensions, and (2) there- 
fore a transition temperature which will 
iM independent of specimen si e and notch 


yeometry 


Charpy bars of tour eross sections 
standard depth-half width, ful width 
ind double width: and half depth-double 
width) and three notch types standard 


Charpy V_ notch Charpy kevhole notch 
ind half-depth \ 
gated. The inflection points occurred at 


the same temperature for all 


notch were 


noteh and 
specimen geometries Thus, the tests 
show the low-blow transition te mperature 
to be independent of noteh and specimen 
geometry within the limits of notch acuity 
und specimen size investigated 
over, the strain-hardening and adiabatie- 
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femperalure is independent of specimen geometry 


BY G. M. ORNER AND C. E. HARTBOWER 
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ire rise j with the crac} 
n stage ¢ ture have little « 

) ‘ mm the rw-l transition ten 

And = fu though the 
yning on which the low-blow technique 

required tl eo eXp 
men erg \ les 

1 direct om the impact machine o 
If th pag 
in seu] letern ning the inflection 
pw-blow transition tempera 
Introduction 
Background 
This report is the filt i series wit! 
Thre abiect iuating ind 

th ("| rp mpuct test 

The findings reported in the four pre- 
eding papers mia be summarized 
| The lateral « son occurring 

t the compress ( fa Char} 

wosite the bears iirect 
relat ship to the ener ibsorbed in 
fracturing the specimet This relation- 
ship essentialh inear in 
steels and near neat n martensith 


<teels overs wide range ot temperature 


\ basic distinction between duce- 
tile ind brittle cracking suggested by 
Orowal Was upped 


transition- 


temperature determinations in Charpy 


slow-bend testing Transition tempera- 
ture was defined the highest tempera- 
ture at which sudden and complete frac- 


ture occurred at maximum load, 1 


zero energy alter 1 iximum load The 
definition was based on (a) an expert 
ment bservation by Raring® that the 
tart of crack propagation in the thick 


ness direction of the V-notch Charpy 
slow-bend bar coincides with the max- 
imum in load as determined from. the 
lond-deflection diagram, and the 
suggestion by Orowan that one may 
differentiate between ductile and brittle 
fracture by noting the manner in which 
the initiating crack is propagated—a 
brittle fracture is propagated by con- 
tinuous release of the elastic stress field 
surrounding the crack, whereas a due- 


tile fracture requires plastic-deforma- 


Transition Temperature 


tir to ext the } Thus 
energ i ted the lou |- 
leflection diagrat ter maximum load, 
racture is considered to be brittle. 
Late thie -bend bars 
} } ture le I ou pletely 
it = THKen as 
ire i ( ‘ nitiating the 
\ t ( v-bend and 
t test er nducted over a 
range te ture to evaluate tran- 
t ! ! three ommercial 
structul =teels ected to sub-critical 
eat treatment unber of labora- 
tor euts nt hy trolled amounts 
From the 
ent energy -te perature ana 
fibrositv-te erature transition curves, 
t is ¢ ent t t th the difference 
defile Thal ow-bend and 
thy et irgical variables 
ntr wed iffect the 
tral t iuctile t brittle behav- 
HH ( entional im- 
pact transition irves did not permit 
differentiat betwee! the crack-ini- 
tiation nad rack-propagation stages 
the ture ess \loreover, it 
vas apparent that because of the changes 
=} thy thon curves pro- 
etallurgical vari- 
iDles Or vith respect 
to transition be r wer dependent 
nthe howe erlormance criteria 
nei th ef tio! transition tempera- 
ture Howeve slow-bend tests by 
focusing the ghest temperature 
el tt wide! ind omplete frac- 
ture at 1 { is possible to 
separate the rack-initiation and crack- 
propagation stages of the fracture proc- 
ess 
| In impact testing, a separation of 
the crack tint ind crack-propaga- 
tion stages wus ac 1h] ished by means 
ol an ens executed variation in the 


standard technique for Charpy impact 
wedure required initia- 


RY 
“yal 


tion of a erack by means Oba low-energy 


blow and then propagation of the crack 
by a second, full-capacity blow of the 
Lateral 
expansion attending the initial blow 


inpact-machine pendulum 
provided a measure of the plastic-de- 
formation work done in initiating the 
crack, and the difference between the 
luteral-expansion measurements taken 
before and after the fracturing blow pro- 
vided a measure of the work done in prop- 
agating the erack. Based on Orowan’s 
concept, the temperature permitting 
erack propagation without plastie-de- 
formation work was taken to be the 
brittle-fracture transition temperature : 

The concept ot the highest tempera- 
ture at which a brittle crack may prop- 
ayvate by energy released from the elas- 
tic stress field in the material surround- 
ing the crack 
In the case of an edge crack in a uniaxi- 


requires qualification 


illy-stressed plate, the amount ot elas- 
tic energy available for crack propaga- 


tion mia he shown to be proportional 


to the crack length by a simple deriva- 
tion trom the Griffith 


condition for a 


Fig. 3. Typical ink stains denoting crack initiation in various types of specimens. 
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Fig. | Conventional energy tempera- 
ture-transition curve and microstructure 


A Nital etchant was used for the photomicrograph 
on the left, and the Cohen-Hurlich-Jacobson (Ref- 
erence ASM Transactions 1947) reagent for the 
photomicrograph above. X 1000 (Reduced by 
25% upon reproduction) 


Thus, the high- 


est temperature at which a erack can 


self-propagating crack. 


become self-propagating is a function 
of the length of the crack Since the 
length of erack is small in a Charpy 
specimen, the amount of energy avail- 
able for crack propagation in the Charpy 
bar can be considered to be of the same 
order of magnitude as that available at 
the start of brittle crack propagation in 
a full-scale structure.* 


Purpose and Scope 


The purpose ol this investigation was 
to study the effect of notch and speci- 
men geometry on Charpy impact tran- 
sition temperatures as determined by 
the low-blow technique. planning 
the investigation 
that if the Charpy low-blow transition 
fundamental signifi- 


it was hy pothesized 


temperature has 


* Under ordinar circumstances — the tress 
raiser that may start a eatastr | 
is small, such as tl i t i 
junction with welding (are strike slag incl 
incomplete penetrati t 
tlaw wrall 
‘ the Char 


Transition mperature 


Fig. 2. Dial-gage instrument for meas- 
uring lateral expansion on Charpy bars 


cance, the transition temperature should 


be largely independent of notch acuity 
and specimen geometry 

Three tv pes ol notches were investi- 
gated, viz., the standard Charpy \ 
notch, the standard kevhole notch, and 
a half-depth V notch for the half-depth 
specimens. The standard Charpy geom- 
etry was varied by halving the width 
0.197 x 0.394 in.), doubling the width 
0.788 x 0.394 in.), and doubling the 
width and halving the depth (0.7SS8 
x 0.197 in. 


Material 


The material used in this investig: 


tion was a normalized pearlitic nickel 
steel in the form of a 1* .-in. thick 
rolled plate (chemical composition 
0.14°°C, 0.50% Mn, 0.236781, 0.040078, 
The 
tional Charpy transition-temperature 
curve and the microstructure of this 


conven- 


material are presented in Fig. 1. 


Test Procedures 

The first step In separating the crack- 
initiation and crack-propagation stages 
of fracture was to determine the mini- 
mum energy required to initiate crack- 
Ing. This Wiis accomplished by means 
ola low-energy blow The crack-initia 
tion energy was determined on the basis 
of the minimum low blow which pro 
duced a small but consistent deptl 
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Fig. 4 Energy-temperature and deformation-temperature transition curves for 
standard V-notch and keyhole-notch Charpy specimens 


1 single full-capacity 
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pagate the low-blow 


blow; the crosses (X snt the energy or lateral expan 
initiated crack; and the triangles (4) indicate complete fracture under the initial low 
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across the entire width of the test speci- the one-half-width and the kevhole- width. In the case of the standard 
men.* In the case of the double- notch specimens, the initiating crack kevhole and V-notch specimens the 
width V-notch Charpy specimen, like propagated in the thickness direction energy to initiate cracking was observed 
the standard specimen, the initiating before reaching the sides of the speci- to be approximately the same for both 
erack was long and shallow of almost men In spite of the considerable difference 
uniform depth extending laterally across The low-blow energy and attending in depth of bar under the notch (0.3815 
the entire width of the specimen. In lateral deformation required to initiate in. under the V notch vs. O.197 in. 
cracking (as determined by ink-stain- under the kevhole notch). 
— Ae if gen ing) for the various specimen geometries The function of the crack-initiating 
1 duct ‘ nt t the noteh at and notches are listed in Table 1. blow is to modify the noteh by increas- 
i "Acne concen Rediee Where different widths of specimen ing its acuity so that, at and below the 
of the same depth) were tested, the transition temperature, cleavage crack 
t raed -d tin ind crack-initiating energy was observed ing will initiate with little or no plasti 
2 rf be sien th t oh to be directly proportional to specimen deformation when the specimen is struck 
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TEMPERATURE (°C) 
Fig. 5 Energy-temperature and deformation-temperature transition curves for various sizes of V-notch Charpy specimens 


The open circles (O) represent total energy or lateral expansion obtained from a single full-capacity blow; the crosses (X) represent the energy or lateral 
expansion required to propagate the low- blow initiated crack; and the triangles (&) indicate complete fracture under the initial low blow. Note that the in- 
flections denoting transition temperature occur at —80° C in all cases 


524-8 Orner, Harthower—Transition Temperature WeLDING RESEARCH SUPPLEMENT 


<2 
pa 
. 
~ 
ete 
aK 
fa ; 
ore 


orre- 
tion. plas- 
required to 
SUrlices 
the center 


OLOS ection Was 


O130 
OLTOS 
1) 
O1O5 


Specimen 


the ric 
there 


second 
ter 
ilthoug! 
between 
notches, the 
ontams natural era 


both notches « 


Work to Propagate the Initiating Crack 
The 


lateral ey 
igating tole 


the 


rack-prop 
absorber 
Were riter 


results 


pendent 
<idered important 
is noted how 


ting evid 


ture 
10° ( the 
tion temperature 


SuUrhace 
above 
Deformation-temperature ane 


temperature curves are displaves 
5. 
h plot l 
total energy or 
d by 


Two curves esented on 
the curve 


total 


are pl 
representing nsitiol 
lateral expansion Or Zero V 
is obtaine a conventional single full- urring wit! 


CTACK 


blow, and (2) the 


lateral 


capacity curve repre- 
senting energy or eXpunsion 


with 
the 
ves dete d by 


associated crack ition as 
obtained by 
All cur 


te chnique show 


propag 
low-blow 
the 


hnique 
low-blow 
off in. the 
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work required to propagat crack 
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below the inflection point in the curves 
obtained by the Charpy low-blow tech- 


lateral-expansion values at and 


80° C 
Fig. 6 Shear and fibrosity at and below the inflection point 


Note that the ductile areas decrease with decreasing temperature and nearly disappeor at 
From Fig. 5 (lower left) it may be seen that the lateral expansion approaches zero at 
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Fig. 7 Effect of thickness on the temp- 
erature corresponding to the onset of 
crystallinity 


Specimens consisted of laminated Charpy bars 
(data from an investigation by S. V. Arnold, 
Reference 8). Note that the temperature at the 
onset of crystallinity decreases linearly with de 


crease in laminar thickness below 0.2 in 


uurposes of the test If ervstallinity 
foes not occur at temperatures above 


the inflection point, the inflection does 


not represent t 
ture that ts significant in terms of erack 
ropagation in oa cross section of larger 
Cimensions 

Conventions obtamed data (singel 
ill-capacity blow from standard-deptl 
Charpy specimens of one-half, standard 
ind double widths (replotted fron igs 


fand 5) tend to support the observa- 
tion that a O.2-in. width may be critical 
S Note that) inmereasing the 
width of bar from O.394 in. to O.7SS in 
had little or no effect on the deformation- 
temperature transition curve: whereas 
decreasing the width to O.197 in. caused 
i shight shift in the curve to a lower tem- 
perature 

important tactor affecting labora- 
tory transition-temperature determina- 
tions is the adiabatic-temperature rise 
issociited with the plastice-deformation 
during the erack-initia- 
tion stage of fracture The magnitude 


work occurring 


of this temperature rise may be 20° C 
or more (this will be discussed further 
vith supporting experimental evidence 
Ina report to follow In the low-blow 
method of transition-t deter- 
mination idinbatic-temperature rise 
during crack initiation is eliminated as a 
factor affecting crack propagation in 
that the specimens are recooled before 
the erack propagating blow is. struck. 
Another variable inherent in most labo- 
ratory transition-temperature deter- 
minations is the effect oof strain 
hardening during the crack-initiation 
straw Strain hardening tends to raise 
transition temperature; however, the 
effect ool strain hardening on the 
low-blow transition appears to be insig- 
nificant. This is indicated by the find- 
ing of the same values for transition 
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temperature for both the kevhole and V- 
notch specimens in spite of the fact 
that approximately twice as much plas- 
tic deformation was associated with 
erack initiation in’ the kevhole-notch 
specimens as compared with the V- 
notch specimens An explanation for 
the fact that strain hardening does not 
affect low-blow. transition-temperature 
determinations is that the fracture has 
to pass through the central unstrained 
portion of the test specimen (Fig. 9 


the plastie-deformation work required 


to propagate the crack cannot be mini- 
mized until the specimen has been 


ooled down to the transition temperas- 


ture of the unstrained material 
Apart from the root of the notch 
vhere cracking initiates, the areas of 


maximum stram occur at tl 


cCompres- 


sion face and the unconstrained sides 
ot the specimen, As previous! stated 
t is the plastice-deformation vork 


required to propa 
through these areas that is thou 
responsible for the lateral expansion 
| nflection in 
the V-notch low-blow  deformation- 
temperature curves. Since essentially 
no lateral expansion oceurs at the inflee- 


tion in the Charpy kevhol irves, it 
ippears likely that the strain hardening 
resulting from the crack-initiating blow 
has sufficiently embrittled tl 
it the free surfaces of the ke 


e material 
hole speci- 
mens to allow brittle cracking to take 
place at the inflection temperature in 
spite of the lack of plastic constraint 
This characteristic of the kevhol speci- 
men results ina sharply defined point 
of inflection The 


curve for sub-depth V-notch specimens 


lateral-expansion 


0.197-in. deep x O.7S8S8-in. wide) dis- 
plavs the same phenomenon, and al- 
though the lateral expansion during 
crack initiation Was approximately the 
same as with the fulledepth V-notch 
specimens, it can be shown by the “law 
of similitude’’® that a smaller volume of 
metal was deformed and — percent- 
strain values were therefore higher. 


Conclusion 


An easily executed variation in’ the 
standard technique for testing Charpy 
Impact specimens has been developed 
which permits a separation of the crack- 
initiation and crack-propagation stages 
of the fracture process. 

The transition temperature ob- 
tained is thought to represent the maxi- 
mum temperature at which a self-prop- 
agating crack can initiate in eross 
Within 
the limits of specimen size and noteh 
types used in. this investigation, the 
low-blow transition temperature is in- 
dependent of specimen size and notch 
type. Moreover, the effects of strain 
hardening and adiabatie-temperature 
rise associated with the erack-initia- 
tion stage of fracture are of little or no 
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Fig. 8 Deformation-temperature curves 
for conventionally impacted standard- 
depth specimens in half (x), standard 
(o), and double (@) widths 


Note that the data for the standard and double 
width specimens fall on practically the same 
curve while the data for the half-width spec 

mens are displaced to a slightly lower tempera 
ture 


consequence the transition-t 
ture determinations when this met 
is used, 

Although the reasoning on } ht 
low-blow technique is based required tl 
use of lateral-expansion messurements 
the conventional energy mensure t 
may be used without altering the tr 
tion-temperature determination 


Future Work 


The low-blow method of transition 


temperature determination as described 
herein would be greatly sin plified if the 
crack-initiating blows were struck at 
room temperature, as this modification 
In procedure would facilitate obtainin 
data below the transition temperature 
The effect. if any. of the temperature at 


which the erne k-initinting blo s struct 


Fig. 9 Strain distribution in the center 
of a V-notch Charpy bar after impact 
with a low-energy blow 


This section, from a V-notch Charpy bar cut from 
0.04%C steel, was struck a 30 ft-lb low blow 
and annealed for 45 hr at 850° C to promote 
abnormal grain growth in the plastically- 
deformed areas. The specimen was subse- 
quently sectioned, polished, and etched and 
indicates the central area where little or no 
plastic deformation has taken place 
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A NEW NICKEL-BORON PHASE DIAGRAM 
FOR BRAZING-ALLOY DEVELOPMENT 


\ew determination of phase relationships in the nickel-rich end 


of nickel-boron system is reported upon by the author 


BY G. S. HOPPIN III 


SYNOPSIS \ new determination has 
been made of the phase relationships tu 
the niekel-rich end of the 
vstem \ partial phase diagram ts pre 

The eutect temperature wes 
to be LOSO® Fo or F lower than 


the value published in the metallurgies 


niekel-boron 


hterature region ol solid solu- 
tlso found 
lhe literature does not report this. The 
information 


obtained should be of vahue in 
thre cle velopment and appleation ob rte kel- 
base high-temperature allovs con- 


training 


Introduction 

The past several vears have wit- 

sd the introduction and growing use 

oxidation and corrosion-resistant 
nickel-base brazing alloys. The ma- 
terials of this iss most commonly used 
have been alloys in the following svs- 
tems: Ni-Cr-Si-B (AWS BNiCr, AMS 
1775, AMS 4778); Ni-Si-B (AMS 4777 
ind Ni-Cr Si (General Electrie SI 
Miost of the boron-bearing allovs were 
originally designed as hard-surfacing ma- 
terials The Ni-Cr-Si alloy was spe- 
boron 


designed eliminate 


intolerable certain nuclear 
ons, its high neutron 

kor certaim jet- 

volving the braz- 

esistant alloys, all 

these materials possess certain draw- 
The boron-bearing alloys tend 
dissolve the base materials exces- 
sively, and the boron-free alloy has an 
excessively-high brazing 
2200 
it developing superior nickel- 


temperature 
Consequently programs 
aimed 
based brazing alloys have been insti- 
tuted by the Aircraft Gas Turbine Divi- 
sion of General Kleetri At the start 
of these programs, it was It It that boron- 
containing alloys could be used provided 


the boron content was considerably 


lower than the 2.5-4.5° present in the 
AMS 4775 and 4777 alloys. This level 
had primartly been dictated by the ori- 
gin of these alloys as hard-surfacing ma- 
terials 

¢ ght Pre 


In attempting to design new nickel- 


based brazing alloys, the binary phase 
diagrams available in the metallurgical 
literature were used. Determinations 
of solidus and liquidus temperatures 
made ona fewexperimental alloys tended 
to indicate that the literature was in- 
correct on Ni-B phase relationships at 
various temperatures. It was therefore 
decided to perform & new determination 
of Ni-B phase relationships in the low- 
boron region of the system Binary 
alloys were melted of virgin materials, 
precise ly analyze d chemically ind phase 
boundaries determined by thermal anal- 


vsis and metallographis studies 


Preparation of Alloys 

For this work, five 10-lb heats of 
binary Ni-B alloys were melted in our 
laboratory, and three 10-lb heats were 
procured from a commercial source. 
One additional LO-lb heat 


8$.5°7 chromium was melted by our Iab- 


contaming 


oratory to determine what effect. this 
element might have on solidus and li- 
The allovs melted 


by our laboratory ranged from 0.01 to 


quidus te peratures 


LSI‘ ( boron, and the commer inl source 
allovs covered the range 1.84-3.68 
boron 

Melting of alloys in our laboratory 
was done in a magnesia crucible high- 


frequency induetion furnace under a 
blanket of flowing argon. 


cially-pure electrolytic nickel and a 


(Commer- 


nickel-boron master alloy were used as 
raw materials. The master alloy con- 
tained the following maximum amounts 
of impurities: carbon iron 
0.42%, silicon 0.39%, 
10°). These impurity 
considered low enough to neglect in the 


aluminum 


levels were 


nickel-boron alloys, where total impurity 
content was diluted to less than 0.038°;. 

Precise wet chemical analyses for 
boron were performed on all the alloys 
prepared, Results of these analyses are 


given in Table 1. 


Phase - Boundary Determination 
Methods 


To prov ide eross-checks on the data 
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Chemical Analyses of Ni-B 
Alloys 


Von na 
boron 


content 


wt 


0 
0 
10 


*Chromium 


iso present 


obtained, three separate methods wer 
used to determine the temperatures at 
which phase boundaries were crossed 
These methods were: pellet) melting 
continuous cooling curves and metallo 
graphic studies of water-quenched sam 
ples. A briet 
method follows: 
Pellet melting consisted of simply 
heating small pellets of the binary a 
lovs to successively higher temperatures 


deseription of cach 


in purified (—90° F dewpoint) hydroget 
The pellets were placed on clean stet 
panels. To avoid obscuring results b 
any changes in composition occurring 
through solid-state diffusion of boron 
only one pellet of each alloy was run a 
each temperature. Solidus and liquid 
temperatures were estimated to with 


10° F by visual examination. Ascer 

ing intervals of 25° F were used in heat 
ing the samples, which were held for tet 
All tempersa- 
tures were checked with a Chrom« 

Alumel thermocouple placed immedi- 
ately adjacent to the samples in the fur- 
A 3-in. inside diameter 


minutes at temperature 


nace retort. 
tube furnace, heated by silicon carbidk 
elements and equipped with an Incons 
atmosphere muffle, was used for all ex- 
periments performed in this work 

The first experiments run were wit! 
alloys in powder form pressed ¢-in 
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_ Table | 
horar 
NB-1 0 | O125 
10 oso 
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1.3 1.34 
eh -t) 1 Sl 
184 
2.0 
» ts 
i 
ment, A aft us | I ( nati 
ol 
110 
528-8 


diam | 
that 


uratel 


wllets It soon became apparent temperatures cou d not, since the py llets 
ylidus temperatures could be ac- would collapse when about ay liquid 
determined, although liquidus phase was present. Consequently, only 


Table 2. Solidus and Liquidus Temperatures 
Determined on Nickel-Boron Binary Alloys 
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Continuous cooling curves determined on five nickel!-boron alloys 
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Fig. 2. As cast microstructures of nickel-boron alloys: (left to right) Alloy NB-1 (0.0125%B); 
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Results of Liquidus and Solidus 
Temperature Determinations 
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Fig. 3 


Microstructures of heat-treated and water-quenched nickel-boron alloys. 
Etchant: electrolytic 10% KOH. Magnification: X 100. 


(Top) Alloy NB-2 


(0.30% B) quenched from 1900  F; structures: « solid solution plus primary eutectic. 


(Center) Alloy NB-2 (0.30%B) quenched from 2150° F; structure: 


solid solution. 


(Bottom) Alloy NB-3 (0.519%B) quenched from 2000” F; structures: «w solid solution 


plus resolidified liquid 


Metallographic Studies 


\letallograpl 


ys trom five 

to estimate the 

a solidl solution 

on in mieke \s-cust structures of 
oys save (0.0125¢7 B) showed 
presence of the primary nickel- 
Figure 2 shows thre 

ist structures Upon heat- 
Vater quenching thi 

ee distinet types of structures 

re observed wer 1) a 


eutectic, (2 


sp Cl- 


solution plus primary 
hid solution and (3 v solid solution 
plus resolidified liquid Figure 3 shows 
these structures 


Phe @ plus primary 
stable below the 


eutectic structure 
id-solution zone 
ind below the cuteetic temperature, 
While the a@ plus” resolidified liquid 
structure indicates that the sample was 
heated into the solid solution plus liquid 
zone of the phase diagram 
Solid-solution structures were uni- 
formly observed on he iting alloy NB-1 
0.0125°7 B) up through 2300° F. A 
transition from @ plus primary eutectic 
to all alpha was observed on alloy NB-2 
0.3007 B) bety 1900 and 1950° F. 


iis solid: solut Was stable to 2200 


transition to a@ plus. resolidified 
iqtid occurring between 2200 and 2250 
Allovs NB-3 (0.5107 B), NB-4 (0.89 
B) and NB-6 (L.SICO; B) exhibited no 
solid-solution range and all showed a 
transition from alpha plus primary 
eutectic to alpha plus resolidified liquid 
between 1950 and 2000° F, 
New Equilibrium Diagram 

Taking all of the various obsery ations 
and measurements into account, it ap- 
pears that the major features of thr 
nickel-rich end of the niekel-boron 
equilibrium diagram are as follows 
1) a eutectic temperature of L9SO° F, 


2) a eutectic composition of about 3.5! 


boron by extrapolation ana o 
maximum solid solubility of boron 
nickel of 0.77 at LOSO° F 

This declines to 0.307 at 2225 and at 
1925° F. 

The portion of the phase diagram de- 
It should 
be noted that there was some conflict 
between the various data obtained in the 


termined is shown in Fig, 4. 


region of maximum solid solubility of 
boron in nickel, but the major features 
ol the new diagram are bn li ved correct, 

The significance of this partial dia- 
gram is realized when it is compared to 
the only one currently available in the 


Hoppin, I11l— Brazing Alloys 


RE 


TEMPERAT 


PERCENT BORON 
Fig. 4 Nickel-rich region of the nickel- 
boron equilibrium diagram 
literature. The latest 
available compilation of all equilibrium 
diagrams is that of Smithells (Metals 
Reference Book, Vol I, Interscience 
Publishers, NYC, 1955 The nickel- 


boron equilibrium diagram shown it 


metallurgical 


this compilation indicates no solid solu- 
bility of boron in nickel, a eutectic tem 
perature of 20S5° F and a eutectic com 
position of boron By tracin 
through the literature, it was discovered 
that the source of this information was 
the work of a German named Giebel- 
hausen in 1914. The difference in the 
results presented from. those obtained 
in the earlier work is unquestionably the 
product of 40 odd vears mprovement 
pyrometry and chemical analysis 
techniques. 
Significance to Brazing-Alloy 
Development 

The purpose behind the investig 
tion related was to obtain information 
on Ni-B phase re lationships that might 
be used for brazing-alloy deve lopment 
and application. Two significant items 
were learned which should assist in these 
purposes. First, the eutectic tempera 
ture was found to be 100° F lower than 
reported, Second, it) was 
established that boron does have a finite 
solubility in nickel. 

Knowing the true cutectic tempera- 
ture is ot great 


previously 


importance in er- 
tain jet-engine and rocket applications 
where temperatures circa 2000° F may 
The eutec- 


tic temperature and composition also 


be reached on brazed parts. 


serve as a guide in determining additions 
of boron to lower the melting point of 
nickel in high-temperature brazing al- 
lovs, 

To achieve maximum high-tempera- 
ture strength in nickel-alloy brazed 
joints, diffusion treatments to remove 
boron from the joint are sometimes used. 
The establishment of the borders of thi 
boron solid solution in nickel should indi- 
cate what boron levels in nickel-alloy 
brazed joints are permissible to 
remelting of the eutectic at 19S0° F 


avoid 
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STUDIES OF THE WELD HEAT-AFFECTED 
ZONE OF T-1 STEEL 


Investigation indicales that slow cooling rales after welding, 

such as may result from either high energy tnput or high 

initial plate temperature have a damaging effect upon the notch toughness 
in the heat-affected zone of T-1 steel 

BY E. F. NIPPES, W. F. SAVAGE AND R. J. ALLIO 
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Determination of Thermal Cycles 
Previous data have been obtained 

on the thermal evcles experienced by 
metal at the heat- 
affected zone of a To supple- 
these data 
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input 


Various points in 
weld. 
provide more 


ment and 


Investigation Was 


under conditions of high energy 
and high travel speed. 

welds were made with butt 
mecha- 


Welding 


675 


several 
joints in plate using a 
nized submerged-are system. 
Was performed at approximately 
amp, 40 v, ac, and IS ipm travel speed, 
utilizing a Plate 
preparation involved drilling holes 0.052 
in. diam from the bottom of the plate 
to within 0.050 in. of the top surface. 
Chromel-alume!] 0.010 
in. diam, were then percussion welded 
to the bottom of these holes. Thermal 
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thermocouples, 


Fig. 3 Cross-sectional view of the 
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Fis.d function of distance, d, from 
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Fig. 6 Specimen A—picral 
etch, VPN 407. X1000. 
(Reduced by 50% upon re- 
production) 


Fig. 7 Specimen B—picral 
etch, VPN 369. X1000. 
(Reduced by 50% upon re- 
production) 


Fig. 8 Specimen C—picral 
etch, VPN 359. X1000. 
(Reduced by 50% upon re- 
production) 


Fig. 9 Specimen D—picral 
etch, VPN 344. X1000. 
(Reduced by 50% upon re- 
production) 


10 Specimen E—picral 
etch, VPN 302. X1000. 
(Reduced by 50% upon re- 
production) 


Fig. 12 


etch, 


Specimen G—picral 
VPN 256. X1000. 
(Reduced by 50% upon re- 
production) 


Specimen F—picral 
etch, VPN 274. X1000. 
(Reduced by 50% upon re- 
production) 
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Fig. 14. Weld-thermal cycles—2200 F peak temperature, 


Fig. 13 Weld-thermal cycles—1600° F peak temperature, 
-in. T-1 steel, 47,000 joules/in. 
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Fig. 15 Weld-thermal cycles—2400 F peak temperature, Fig. 16 Weld-thermal cycles—2400 F peak temperature, 
-in. T-1 steel, 47,000 joules/in. -in. T-1 steel, 47,000 joules/in. 
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Source ilis- curve Upon completion precipitation and tempering 
erutings toa photo- formation, the curve aganu becomes This tendency is accentuated in 
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Fig. 19 Charpy vee-notch impact-temperature data for 
specimens produced by the thermal cycle with 1600 F peak 
temperature, 500 F initial plate temperature, 47,000 
joules/in., -in. T-1 steel 
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Fig. 21 Charpy vee-notch impact-temperature data for 
specimens produced by the thermal cycle with 2200 F peak 
temperature, 300° F initial plate temperature, 47,000 
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DECEMBER 1957 


Fig. 20 Charpy vee-notch impact-temperature data for 
specimens produced by the thermal cycle with 2200 F peak 
temperature, 200° F initial plate temperature, 47,000 
joules/in., | »-in. T-1 steel 
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Fig. 22 Charpy vee-notch impact-temperature data for 
specimens produced by the thermal cycle with 2200 F peak 
temperature, 500° F initial plate temperature, 47,000 
joules/in., -in. T-1 steel 
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are imbedded pools of martensite and 
Table ] bainite. It should he emphasized that 
the ferrite precipitation upon cooling 


Initia 
probably causes enrichment carbon 
Enerqy lem pera- Peal of the remaining austenite. Conse- 
Therma npul lure, femperature Transition temperature, °F quently, upon completion of the trans- 
J /in Ductility Fracture formation, we actually observe high- 
17.000 72 1600 140 0) carbon martensite or bainite a 
IB 17, 000 200 1600 137 7 matrix of supersaturated ferrite. 
if 17 000 300 1600 126 233 The thermal evele for the specimen 
000 1600 heated to 2400° F at high energy input 
000 2200 196 75,600 joules in.) is very similar to the 
17 ooo 200 2270 115 12 
17000 a 26 thermal cycle for the specimen heated 
2D 17,000 500 2200 28 11] to 2400° at 47,000 joules in. wit! 
rm 17 000 72 2400) 138 5 300° F preheat, as is shown in Fig. 16 
17.000 200) 2400 25 We thus anticipate similar micro- 
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luctilitv-transition temperature from the microstructure are shown in Figs. 43 and 44. It 
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Incrensing energy input is observed to 34-37) show grain refinement at low tures of the corresponding svnthet 
have an analogous effect upon tough- preheat temperatures, but grain growtl specimens, Figs. 40 and 41, is excellent 
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The as-received specimen of Fig. 29 standing properties ot low-carbon miar- 
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peak temperature resulted in in- temperature specimen with 500° structure consisting of an aggregate of 
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Fig. 23. Charpy vee-notch impact-temperature data for Fig. 24 Charpy vee-notch impact-temperature data for 
specimens produced by the thermal cycle with 2400  F peak specimens produced by the thermal cycle with 2400 F peak 
temperature, 200 F initial plate temperature, 47,000 temperature, 300° F initial plate temperature, 47,000 
joules/in., | .-in. T-1 steel joules/in., ' .-in. T-1 steel 


Vippes, et al.-T-1 Steel WELDING RESEARCH SUPPLEMEN1 


28 

+ 

F 

100 50, x 
| 

40 + 8 

530 . . 60 
D 20 + } 40 

5 (| SHEAR FRACTURE 

= 

200 -60 -80 


HARPY IMPA 
% SHEAR FRACTURE 


AVE CHARPY IMPACT 
@ AVE % SHEAR FRACTURE 


AVE 
@ AVE 


» 
2 60 
a 

x 
@* @ a 
> < 


= 
x 


Fig. 25 Charpy vee-notch impact-temperature data for Fig. 26 Charpy vee-notch impact-temperature data for 
specimens produced by the thermal cycle with 2400 F peak specimens produced by the thermal cycle with 2400 F peak 
temperature, 500 F initial plate temperature, 47,000 temperature, 72  F initial plate temperature, 75,600 
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Fig. 29 As-received T-1—picral etch, 
VPN 294, X1000. (Reduced by 50% 
upon reproduction) 
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Fig. 30 Synthetic specimen 
—1600 F peak tempera- 
ture, 72 F initial plate tem- 
perature, 47,000 joules/in., 
picral etch, VPN 334. 
X1000. (Reduced by 50% 
upon reproduction) 


In other 


words 


iprehent « 


Fig. 31 Synthetic specimen 
—1600 F peak tempera- 
ture, 200  F initial plate 
temperature, 47,000 joules/ 
in., picral etch, VPN 302. 
X1000. (Reduced by 50% 
upon reproduction) 


f 3000 ] data 


several limitations to the use of 


in predicting actual service 


Fig. 32 Synthetic specimen 
—1600 F peak tempera- 
ture, 300 F initial plate 
temperature, 47,000 joules/ 
in., picral etch, VPN 294. 
X1000. (Reduced by 50% 
upon reproduction) 
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Fig. 33 Synthetic specimen 
—1600° F peak tempera- 
ture, 500° F initial plate 
temperature, 47,000 joules/ 
in., picral etch, VPN 277. 
X1000. (Reduced by 50% 
upon reproduction) 
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Fig. 34 Synthetic specimen 
—2200 F peak tempera- 
ture, 47,000 joules/in., picral 
etch, VPN 394. X1000. 
(Reduced by 50% upon re- 
production) 


Fig. 35 Synthetic specimen 
—2200 F peak tempera- 
ture, 200 F initial plate 
temperature, 47,000 joules/ 
in., picral etch, VPN 375. 
X1000. (Reduced by 50% 
upon reproduction) 
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Fig. 36 Synthetic specimen 
—2200  F peak tempera- 
ture, 300  F initial plate 
temperature, 47,000 joules/ 
in., picral etch, VPN 325. 
X1000. (Reduced by 50% 
upon reproduction) 


Steel 


Fig. 37 Synthetic specimen 
—2200° F peak tempera- 
ture, 500° F initial plate 
temperature, 47,000 joules/ 
in., picral etch, VPN 307. 
X1000. (Reduced by 50% 
upon reproduction) 
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Fig. 38 Synthetic specimen Fig. 39 Synthetic specimen Fig. 40 Synthetic specimen Fig. 41 Synthetic specimen 
—2400 F peak tempera- —2400 F peak tempera 2400 F peak tempera 24 F peak tempera- 
ture, 72 F initial plate tem- ture, 200 F initial plate ture, 300 F initial plate ture, 5 F initial plate 


perature, 47,000 joules/in., temperature, 47,000 joules/ temperature, 47,000 joules/ temperature, 47,000 joules/ 
picral etch, VPN 393. in., picral etch, VPN 379. in., picral etch, VPN 336 ' picral etch, VPN 321 
X1000. (Reduced by 50% X1000. (Reduced by 50% X.1000 (Reduced by 50% X1000. (Reduced by 50% 
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upon reproduction) upon reproduction) upon reproduction) upon reproduction) 


Fig. 42 Synthetic specimen 
—2400 F peak tempera- 


ture, 72 F initial plate 

temperature, 75,600 joules/ n 

in., picral etch, VPN 329. 
X1000. (Reduced by 50% nok is 


upon reproduction) 


Fig. 45 Ductility and fracture transi- Ls 
tion temperatures vs. cooling rate at 


900 F, -in. T-] steel 2a} 


State 


Fig. 43 Section of specimen 


welded at 48,000 joules/in., L ind Pert Arne CB & I 4 
peak temperature 2400 F, ind by Dr. W. D. Dot PUSS are 
F, picral etch, VPN 342. Refers NG RATE AT 900°F, °F/SECOND 
by 50% C. 1 Doty, “A New High-\ Fig. 46 Energy absorbed in ft-lb vs. 
74 69-28 cooling rate at 900 F -in. T-1 steel 


400} \ Fig.47 Summary 
~ duce cooling rate 
Fig. 44 Section of specimen © sl \ | at 900 F of 6.5 
welded at 48,000 joules/in., 4 \ Pe F/sec, T-1 steel 
peak temperature 2400 F, 10d \ 
initial plate temperature 500 
F, picral etch, VPN 318. | 
X1000. (Reduced by 50% “0 20 40 60 80 100 120 140 160 180 200 
upon reproduction) ENERGY INPUT, Joules/ i. x 1072 
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Fig. 49 Actual weld-thermal cycles indicated on continuous-cooling 
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Correction: 


* Ductility of Tungsten-Are Welds in Molybdenum” 
By N. Weare, Monroe and D.C. Martin 


In the June 1957 issue of Tue Wevpine Journar, Research Supplement, page 293-s, no caplions are given 
for Figs. Se and 3d. These caplions should read as follows: 
c. Leading Shield d. Dragging Shield 


Ilsa, the following acknowledgment should be made a part of this paper: 
“Work performed under AEC Contract W-7405-eng-92” 


The Editors 


Nippes, et al. -T-1 Steel WELDING RESEARCH SUPPLEMEN' 


red 

| 
As | 
}. 4 « 
"3 | | | 

| 

fe 

2 @/ x ounce 

\ 

é = / 

w. ( ng Rates in Are Weld ® £. Carbo Steels.” 7 
Plate lure Wetpine J KN 28 ter Designed for Welding Researe to he So 17 

Supt rot t tid published in January 1958 issue of Tue WELDING 14 L. D., MeCart 
He Wt Merr Nippe E. J RNAL, Research Suppl ID. Effects of M 
a ind Bunk, A. P., “The Measurement of Cooling Nippes, E. F., and Savage, W. I Fests struct Properties of Ste« 
cs. Rates Associated with Are Welding and f Specimens S iting Weld Heat-Affected Tras ROT S47 (1947 
RAS \ ition to the Selection of Opt Weldin Zon Ibid., 28 (12), Research Suppl., 599 15 ‘Some Aspect 
ae Conditions,” [bid., 8 (9), Research S 77 to bites (1949 Hardena Howe Memorial | 
a to 422-8 (1943 12. Nippes. E. F., and Savage, W. | Ds ture (1956 

eee ’ Nippe I I Gerken, J. M Seha pment of Specimen Si iting Weld Heat 16 Lodge, J. W., and Manning, G. hk I 
BK. W ind Nelson, ¢ Phermal ¢ es Affected Zones,” 28 (11). Research Supy Mechanical Properties of Quenched and 11 
the Are Welding of n. Plate 334-5 to (1949 nered Medium-Carbon Alloy Steels.” Cont 
att ] 18 4 R ‘ = it t 174 13 Blickwede. D. J.. and Hess. R. (¢ On tions to the Metallurgy of Stee No. 49. A 
Reel. 1053 the Cooling Transformations in Some 0.40 in Tron and Steel Institute, Oetober 1454 

ag 


SELECTION OF WELDING-ROD CHEMICAL 
COMPOSITION THROUGH MATHEMATICS 


BY G. H. BOHN 


1 procedure for determining the most satisfactory 


chemical composition for the copper-silicon-manganese-tron 


alloy welding rod is proposed by author 


SYNOPSIS. This paper presents the pro- sutisfactory welded joints 1) amu gl I A 
cedure that was used for determining th mum ultimate tensile strength of the 

most satisfactory chemi tl composition tor 

veld meta optimum fluidity of the 2 
Vin & 0.25 

welding rod. A mathematical formulas was weld poo 3 n tl ron 4 
developed to determine the minimum re silicon contents These ur treater A aN ! stunts determined 
sultant tensile strength of the eld as ‘ ‘ 

ill ile reng ho i separately n the following discussior } +? te ail strength test 
function of the silicon, manganese and trot : 

contents. The desired fluidity of th ele put al n of the 
pool, to eliminate we ld ers mg. was ob- i | ! =the al ss Phe result is a 
tained by maintaining the ratio of silieor of points with 

| ll Hilts if 
mined minimum Certain abbreviations w renern 1 
Finally, asa result of the data presented f n calculated 
it is suggested that certai sligh revisions T select ts Opposite 
be on le in the chemical composition i el 1! Lor 


Wwe lding rod 


Substituti 1es thie lor- 


Interest has been indicated nthe ganese-iror h nd A in be calculated 
method used for arriving at satisfac Silicon A A nstunts® for a particu- 
tory chemical composition for the Manganese rw ng pl wing different 
copper-silicon welding rod present 
specifieations.' Therefor t is th Mathematics Fort e section on the use of 
intent of this paper to present this this “formu e restricted to 
method as a guide to others as a pos 4 Tons t tensile st ot f the weld metal 
sible solution to their particular welding 
rod problems R tio of the tensile strength 
Over the past 20 vears, there has ganent f t isa the weld. it is 
heen the problem of weldabilitv and rst 1 t nvert the analysis 
tensile strength of the copper-silicon- t t single a@ figure 


\SMI The Mathematical Formula for Fortunat test data have proved that 
Tensile Strength the analvsis of th ling rod and the 
It has been shown in an ASTM paper iNnalvsis i the fil ill-weld metal of 


Mmanwganese-1ron alloy for welded 


Code vessels Newer allovs such as 


aluminum and stainless steels, have in 


recent vears, also entered the pieture that the tensile strength of the copper fillet elds r in the middle of the 
Nevertheless, this) paper’s discussion silicon allov. whether base metal or thick ty Is a for all practical 
is confined to the copper-silicon alloy weld metal, obevs the mathematica purposes the sam Some typical cases 
because the test data available is lim- formula ire \ I > as 


ted to this alloy 


Karly investigations on new allovs 


center mostly around welding proce- 


dures. Good welding practice al- Badia { 
must but, as in the copper- Heat no ‘ VJ a 
silicon alloy case, difficulties can still Samnte Weld? 010 1) 2 97 
be encountered It was when more at- Rod 944 0 10 | 24 2 80 
tention was turned to the chemical Sample 2 Weld* ; 20 0 10 48 3.08 
analvsis of the welding rod that difh- Rod , 14 0 10 1 02 3.01 
culties were gradually eliminated Sample 3 Weld* 2 nknow OM 
> ] = ‘)7 
Three important factors must b Rod UY 0.09 2.82 
257 eld 17 051 
controlled in the welding rod to obtain ov 
Rod 0 0 48 2 50 
G. H. Bohn is Design and Metallurgical Engineer 
Linde Inion Ca le Cory 
Tonawanda. N. ¥ *In middle of oxvacetvlene weld of n, thi 
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“WELDING ROD ANALYSIS AS @ 
Fig. | Tensile strength versus chemical analysis for copper-silicon oxyacetylene 
weld metal 


In Fig. 2. similarh vmbols have whether fraeture is the weld on 
sume connotation exce h metal. The tensile strengt] 
d-section specimens Ww in Figs. | and 2 determines 
- ol -in. thick pl: analysis of the welding rod shou 
It is to by noted that thre ‘ by of a For 
both types of test specimens che figures show a horizontal line starti 
ch other in Figs. | and 2 from the ordinate at 50,000 
Phe ASME Code? requires a minimum intersecting the lower limit of 
welded tensile strength of 50,0000 psi then vertically down to th 
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WELDING ROD ANALYSIS AS a 
Fig. 2 Tensile strength versus chemical analysis for copper-silicon 
carbon-arc weld metal 
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“ 44000} 
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til thy rowed 40 
Phe test ibles and S inal 
sed instead of the veld whet 
plotting the test results 
For al velding processes, it lias 
el proved> that) tor 
plate thickness, the nter weld 
nalys a blending of the plate and on 
analysis It also has been proved 
that tl blemeing iries With enel 

elder, Por carbon-are inert-ar 
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le on tl rod used % FE 
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medientes that the test specumer 
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Table 2—Preliminary Test Data 


plate } na Rea 
nO ( Fe VJ ( h, p 
B-3 95.75 24 0.10 8] 5.200 
\B-4 “10 2 S84 > 7 0.700 
\B-1 95.10 > ot 10 22 2 57. S00 
\B-2 95 66 » OD 1 19 2.85 2 \ 51.300 
\B-5 94.50 1 0.11 | 28 
All fractures in base metal of velded plate 
This determines the minimut juired } velded under t] ication cone th. 
of the welding-rod analvsis to pro- tions wosed int lita rod 
duce i minimum tensile strength of designed structure ! to perform s \\ it s the first clue to 
psi for the weld metal isfaector n th ntended service +} vas In 
cording to these test data, the following Weldability or fl t the tl} ! particularh 
ure the required a to meet ASME silicon alle tha « r plate was 
requirements When both bas t veld t number or 
rod fi free] t 
vor fluidit te) arted ti 
Figu Vir rted that 
el ti rn t shown tl under 
4 netior f t} Si Myr t or welding 
t | This sectior it the ultimate 
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ig t t i Py 1935 ot « results 
ile ton irate determur the mu 
velding rods i ~ t A 
tor inert-nre eld but test re 
ti elted t 1 | t of 3.29 0.90 
sults on w er’s qualification ( ite ; 
otl | 2 test results showed 
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ites re test data 
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Anowing required nil ll 
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for the weld metal. the analvsis of the 
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mum tensile strength required by ASMI = 
Cod welding-procedure qualification 
l | 1H He NS ” VJ hott 
ere reduced-s ension-test sper 
I I i-section ter t sp ABI Hig Hig! ipprox, 1.20 billet was 
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mens with no weld reinforcement are \B2 how High, approx. 1.20 
required sume will also apply to ABS High Low, approx. O.S0 : 
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ler’s t ring tl t is th the welder’s 
range tor the rod 
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Phe “formula” does indicate that for 
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Oy t] fluicit test its o1 t st noticed after 
tunately, when this is) dom veld- : 
ability according to the following dis- wr 
1 ne late l t In eld t Sh] thie eld Is 
eussion is better 
anal thy r nti ~ t tios Dut not 
Fluidity Versus the Ratio of Silicon, entitled Effect H ~ { ntire singh 
Manganese Comparing th Si Fe M t have to chip 
It is stated nthe AWS WeLpine nd tensile str ut ! full fusion 
Hanprook’ that the chemical compo- veld) fluidit \ remelt. the 
sition and high fluidity, whet olter no these ! t ~ { wk side of 
of copper alloys have considerabl on. fluidit ( < Ni t tu Ss most 
bearing on ther weldability Th Is Hi \ er t t ty thet ¢ ; 
particularly true of the opper-silicon higher the it si M t bett g es of ApproNnt 
alloy Weldabilityv is detined by the t! positions of 


AWs is the capacit of a metal to 
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ro number 


= 
/ 
a 
: 
4 
| { 
In the following discussion the tern velding rods and 


plates from 1935 to date, it was de- 
termined that 

With welding rod “ratios” of unde 
200 the first weld bead in plates will 
crack due to hot shortness. \ typical 
ise WAS A -In. diam wel ling rod 
Special No. 1, used to weld a 7 yin 
thick plate. The analysis of this rod 


Silicon, ‘ 2 
rath 1 


Although the plate flowed freely during 
the welding operation the welding rod 
melted viscously and stubborniv. The 
velder was never able to complete the 
first laver because the weld cracked 
during cooling A single laver longi- 
tudinal weld = is unrestrained is 
the easiest to weld thus, the troubles 
ould even be worse miulti-laver 
virth welds. This tvpical case showed 
that a “ratio” of two or less is not 
t suitable analysis fora weldable copper- 


silicon alloy rod 


plate would not erack be- 

tuse of the blending of the rod and 
plate analvsis would result in oa higher 
ratio’ of weld metal 


With “ratios” of 2.00 to 2.05. multi- 


iver welds will generally crack ino the 


tnalysis 


Silieor > OO 
Manganese, ‘ 1 
ratio 2.60 


The weld pool adjacent to the plate 
Was Viscous and stubborn and appeared 
ke sand during the welding operation 
but the welding rod with unknown 


sis melted with good fluidity 


expert welders ean weld such analysis 
of plate. Such “ratio” can cause 
hot shortness in a multi-laver weld 
and is therefore undesirable for thiek- 
hesses of plate over ; in. for which 
multi-laver welding Is generally heces- 
sary. single-laver restrained weld 
such as girth weld will generally crack, 
particularly when comple ting the weld, 
When this “ratio” is used 

With “ratios” of over 3.10 for the 
plate or welding-rod analyses, the weld 
pool will “melt freely’ and multi-layer 
or restrained welds can be made without 
cracking. 

Following are two typical and sepa- 


rate causes 


Vo. 1 Vo. 2 


plate rod 


( oppet ? 10 95 40 
Silicon, 2.84 29 
\VIanganese, ‘ 1 07 
Tron 01] 010 
Ratio Mn 10 3 0S 


In both cases, with normal Fe con- 
tent. the melted plate in case of No i. 
and the weld pool in the case of No. 2, 
had better than average fluidity 

Following is a history of the mini- 
ratios’ for the copper-silicon 


le ne-rod SCs 


Yea 19.35 1958 1948 
Si, ‘ 2.40 15 20 
MIax Mon 125 090 0.95 
Min “ratio 2.30 3.50 3.37 


From 1938S) to date, welding tests 
on hundreds of different welding-rod 
inalvses showed that the specified 
minimum “ratios” prevented cracking 
in multi-laver welds. It also has been 
ideal tor full fusion single-laver welds. 


Ocensionally some heats did not quite 


meet these limits and tests on thes 
indicated that the minimum fluidity 
desired by welders were those with a 
“ratio” of 3.3. 

In order to get a higher “ratio” it 
Is necessary to raise the Si, lower the 
Mn, or both. This was the next step 
in the investigation. 

With “ratios” of over 4.20 and with 
normal Fe contents, tests showed that 
free-bend specimens in heav 
could be bent ISO° without the weld 
which ordinarily is unusual 
in heavy gages. Following is the anal- 
ysis of such a welding rod 


Silicon, >. 45 
Manganese, 
Iron, IS 
“ratio 46 


When this rod (heat no. 246) was used 
In oxvacetvlene welding s-in. thick 
plate, the ASME free-bend specimen 
with the weld in the middle, bent a fu 
ISO° without any cracking even thoug! 
the iron content was a little above nor 
mal. This certainly is a most desirabk 
feature tora weld 

The real proof was to use high “ratios 
ol plate and rod analyses in actual pres 
sure vessels and put such vessels in 
Service Table 3 gives data on some 
analyses ol plates and welding rods 
with “ratios” as high as 8.2 which wer 
successfully used in pressure vessels 

Improved methods of man facture to 
eliminate completely oxide inclusions 
in welding rods was established after 
some of the above experimental Work 
was finished, 

The oxides could be silicon onic 
with a melting point of 1710° C and. or 
cupious oxide with a melting point of 
1235°C. Since the copper-silicon melts 
at approximately 1019° C, the includ- 
ing of these two oxides with their higher 
melting points in the rod would leave 
unmelted inclusions in the weld metal 


Table 3—Typical Welding-Rod and Plate Analysis with Ratios” Over 4.20 


no Da 
UM-2 1045 | 
UM-3 SO 0 62 
U\-4 1945 3.90 0 60 
SI O IS 
“70 Oo 16 
15 1950 OS 

0.45 
LQ51 70 O05 
1051 70 0 
152 7d 0 07 
IS 1952 SO 0 
1052 we Oo 


Ratio 


Vy Si Mn 
Weld ng rod 


Fluidity 


62 Very good, note high Fe and Si contents 
0 7b 1 
O57 
0 52 ee Very good, all used successfully for welding large pressure ves- 
O65 5.8 sels, note high Si contents 
62 4 
49 | 
Plate 
0 40 8.2 Ver good, note high Fe and low Mn contents 
O75 :.9 
0 74 5.0 
0 - Very good, used successfully for 84 and LOS-in. diam stor we 
0 64 tanks for liquid nitrogen 320° F) and oxygen 300° 
0 69 - 5| service, note high Si contents 
0 76 
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It i> possible that thy cobibina- 

tion of plate wit! 
single-laver welding o nh. or less 

+ 

second Of multi-laver welds | th 
ae velding rod or plate analvsis is in this 
range tvptieal case Wits i 

thick priate having thr following 

| 

a 

Hea 
1) 
a 

- 


Therefore to be sure 1] ABI and 
and not the process was the erm lentical ontent 
factor on fluidity, three ial | i 3 and Wi iost ident 
of welding rod were made 


the following rod analy Ses 


Heat no 
Special neo 
Special no 


: 
Special no 


Welders were 

ny analyses of welding rod 
sin. thick plate 
termine fluidity of the rod 
by oxvacetvlene welding 
wtion to ial no 
ratio’ of 

Kt Sore ol 

ery poor fluid 

velders reported th: 

3 rods wit! 

excellent fluidity 
Welds using thes 
then completes 


ites 


SO) 


(MM) 


process detern 


yuestion te 


Effect of High Silicon 


Prior to 1935 
vas 2.75 
taining the 50,000-psi mini 
tensile strength required b 
Code with fractures in 

In 1935. the five experimental 
thick plates were processed ex 
the same not onlv to determine fluidit 


but the effect of Si on tensile strengt! 


Table 4—Base-Metal Tensile Tests — Plate 


4 summarv of the welded tensile-test 
results of Plates 


fractures in the 
») 
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vitl 
Mar 
SO 
20d 
al 
Gas > ol) 
ery 
OO 
0.1007 increase in Si content there was 1948 
Fe Phe ne r higher content was 
testi king eld tensile tests 
2 O68 | 30 2.34 1.92 
2 03 0 06 0.74 2.02 110 or t 
| vit ! t ! her rr il 
vt ! Weld 
: 
three va ih approximate rease of L000) ps ontent to the present highest Si con- aS 
to weld the n the welded plate strengtl This tents ee 
1 
to first vas the first w that nereasing the nye t tigation of ten- 
melted ontent ner ed the ds tensile 4 ; higher and 
he welders strength but hov gh the Si could be higher ntent thi elding rod 
rod with a Was not knows st tual usa ree ASMI 
< Was just Table 2 states that plate AB5 witl rods. Table 
S08 Si could not elded Plate 3 t ol =t these rods but 
ABS it in t equal pieces al tes. It t noted that 
Sp il no anneat CU and a ter \ t H70 in 1946 and 
| { is heveled ~ tents of 3.97 
etvler the same as that t ive! tensile 
rods t other four t Tl ( =t ut 1) veld 
ntica ed ite ernach yacent to the t eh figure for 
thick pla. Two 0.505-in. diam a Lin the w she Sa struggl 
ele were take! if thi Tensile strengt! | vt over the 
down the weld for eacl the three is over 65.000 ps mad the ! l () 
ay 
inalvses <trenet vas over psi. Past THY 950 tests substantiated the 
Phe results were as follow erience had alrendy shown that wit for tut that the highet ans 
strengths Kil tre = intl t ~ t t t strey t} 
Special no. 3 53.000 and 354. ae: 
~ i ‘ 4 { Pill 
second half of ABS was sil 5. 7 orted Si 
It is to be noted that the ter ‘ ed and et ne tent Wk ‘ re canned 
strength of the weld for No. 1) was Same we g rod used tor the MM 
helow the 50.000) psi require | th Phi 
ASME Code. This is because was 
234 oF below the require his t thy thy first for 
rod did not flow freel t failed o Cl racked is |: 
ind minimum fluidit | \BI wit ‘ aa 
ores ean ontents thy t > tT \ ~ 
This finally proved that rat ! M I 
] e th} knees hit +} ns ntent 
not the mil] ined flu t ASME. | 
All of these tests proved that Phis proved that th other elements 
ratios’ are necessary for good fluidit the same but with Si raised from 3.04 wrt s the results 
The best wav to increase. the ratio to 4.00" there ible, theret ‘ 
is to increase the Si content Phe next 1.09) Is tor 
AnSWe! What = the ding The ¢ ~ mit nt 
permissible Si content ist’ theretor t 2 t 
figures plate ned prol ibly rod t tt D>) t t the root 
this the content of the mid- 
with 
the 
ps] ‘ 
ja- 
on in 
at pe wie? p p Pin 
1O17° Reduced-section 66, 200 400) 23.4 gt 
TOO? ¢ 1292° | Reduced-sectior 
TOO?” ¢ 1202° Q 505 in. dian SOO 
= 
tH 


This was the final test on high Si in 
priate 

As a result, a new AS analysis was 
idded to the 1955 issue of ASTM Spee- 
ifications B96 and B97 for sheet and 
plate with Si made 3.15 to 

Tests have proved that to make the 
tensile strength of the all-weld metal 
the same as for the welded plate, it is 
required that the Si content in the weld- 
ing rod be 0.15 0.2507 higher than for 
plate Three typical test data are 
shown in Table 7 

It actually is @ that determines the 
tensile strength, but Si inereases in 
direct) proportion to the a@ increase 
Therefore, if the maximum St content 
then for welding rod 
it should be 4.00 

The present) copper-silicon) welding- 
rod specification! does have a maximum 
Si content of 4.00 or 0.207 higher than 
for the AS) plate specification. This 
10°) is the limit as the above test 
data proved that 4.0957 Si was. too 
high but was satisfactory 

The “formula” states that the lower 
the Mn content, the higher the tensile 
strength data shows that 
the lower the Mn content, the higher the 
fluiditv of the weld pow! Therefore 
there is everv advantage in making the 
Mn content as low as possible. The 
next question to nbswer was What 
is the lowest permissible Mn content?” 


Effect of Low Manganese 
In 1931, a * sin. thick plate with no 
vas oxvacetvlen welded The 


malvsis Wis 


Silicon, ‘ Between 2.00 and 3.00 
Iron Between 0.30 and O.S80 
NM None 
Tin None 
Zin None 


The first laver was welded successfully 
The second laver cracked no matter 
what welding technique was tried 
In other words, as soon as a restraint 
Was put on the weld, the preceding weld 
eracked 

In 1932, a thick plate with no 
Min and high Si was) oxvaecetvlene 
welded Following is the analysis and 
tensile strength of the plate 


> 
0 07 
Mi None or trace 
Pin 59 
Pensile strength, psi 


The joint was a 60-deg included angle 
double-bevel with backing strip Fol 
lowing are the results after welding 

| Full-seetion welded tensile 1, 


200 psi, broke in base metal in center 


punch niarks sharp break 


 Full-seetion welded tensile——4S 
psi, broke base metal wher 


backing strip was earbon-are welded 
on sharp break 


In 1934. 4 in. thick plat with Mn 


Table 5—Effect of Increasing Silicon on Weld Tensile Strength 


Oxyacetylene Welded 


0.505-in. diam all-weld specimens 


Billet or rod analysis, °, lensile 
Heat no Ss ky Vn x trength, ps 
SP-1 2 0 06 1.35 2.34 19,250 
2 09 0.10 1.24 2 S80 51,700 
SA-3 43.00 05 0 2 82 50, 200 
NI351 38 0 07 1 06 20 53,500 
257 3.38 O19 0 48 +O 54,000 
AG 0 16 0.74 > 48 D4, 400 

124 3.54 0 14 0 66 3.05 54,200 
358 * 3.59 0 06 3.49 53,900 

<in. thick reduced tensile (with fractures in the weld 
N 1402 IS 0 O07 0 4S 3.02 52,000 
28 0.09 1 02 3.14 52,900 
153* 3.50 Os 0 65 52 53,500 
O14 0 66 53,900 
4.63 0.73 OS 54,300 
Carbon-Arc Welded 
0.505-in. diam. all-weld specimens 
2 oll 1 10 53,700 
340" 54 O15 76 D4 56,700 
15 US 0.17 449 1 O07 61,300 
-in. thick reduced tensile (with fractures in the weld 
3.19 16 0.60 3.24 54,900 
Inert-Gas Welded 
Reduced tensile with fractures in weld 
3.52 0.63 63 59, 200 
O73 O05 OF 0 66 3 54 60,500 


The above analyses are on the rod exce pt those marked with a * 


lower than the usual 0.75°7 minimum 
and having the following analysis 


Si, 3.28 
Mn, 0 40 
Fe, 45 


was welded without difficulty with the 
following results: 


Full-section welded tensile strength 
62,000 psi, broke in base metal. 


Through 1938, the Mn content range 
of the welding rod had been 0.75 to 
1.25°7 with the average 1.007). Flu- 
iditv and tensile tests showed the ad- 
vantage of lowering the Mn content. 
Therefore, through 1939 and 1940, the 


average Mn content was made 0.75 


with an occasional trial heat at 0.65°; 
Reports on the latter showed still 
greater ease in welding: so, in 1940 the 
maximum Mn content was lowered 
to 0.906; 

In 1941, several heats with Mn as 
low as 0.5507) were made One of these 
heats with Mn is reported in 


Table 5. These welding rods were 


so superior to those with the higher 
Mn contents that in 1941 the minimum 
Mn content was set at 0.55¢ The 
history on hundreds of heats mace 
during 1942-44 with the average Mn 
content 0.65°7 and occasionally some 
is low as O.50°) showed all of the 


welding advantages ind ill- 
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tage in making the Mn content low 
but how low was not definitely know! 

In 1945, a fillet weld was made wit! 
a welding rod having the following 
chemical analvsis: Si, 1.6007 and Mn 
0.257, There was no trouble welding 
this low Si and low Mn rod. This is 
alloy R Cu Si-B in AWS welding rod 
specification A5.7. It is weldabli 
alloy although the tensile strength is 
low as compared with the Alloy R Cu 
Si-A because the Siis low. This welding 
rod alloy is the same as the plate alloy 
in ASTM B97, Alloy B14 with minimum 
Mn 0.2007. The plate allovs with the 
higher Si content but with the minimum 
Mn set at 0.207 are alloy AS in ASTM 
specifications B96 and BOS. 

Summarizing, the 1931 and 19382 
tests did, however, show that, with no 
Mn, the allov is both hot short (cracks 
during welding) and cold short coupon 
breaks on punch marks or where backing 
strip Was welded on). The Mn evi 
dently acts as a deoxidizer and some 
bevond a trace, is necessary. Since 
ASTM. plate specifications AS and B96 
and B97 sets the minimum Mn content 
at 0.2007, the same can apply to welding 
rod specifications, 

If this is true, perhaps adding phos 
phorous would have the same effect 
The following test data prove this 
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Table 6—ASME Procedure Qualification Test for High-Silicon Plates with Inert-Arc 1 Theref a { 
Welding rod 


osit 
Rod ¢ Effect of High Iron 
Copp 42 In tl eu! nt ork, Fe 
Zin oo tu 
() 1) OW) t } 
lin OO | t between 
[rot O07 0.07 0 04 004-0 | 
( i > OO | 
\l nes (iM) O 66 
( 
Ratio Si, Mr st) t 
st i 


mpnet 14 ft 0° not er that 


tea 


1 Red eds ) HO SOO 


Effect of Phosphorus Not 25 It 


It is we KNOW facet that it O.02 
ts as a cee mr to Oppel Per strengt 57.000 I 
‘ ‘ 
t s true ) or< | 
| 
In 1936 t] t t 
Min, but t t } lig Chis trouble 
! the fe 
rt had lt te 
Beotwe O10 10.15 tent | 


Table 7—Comparison of Analysis and Tensile Strengths of Welded Plates and Welds 


Welding ) () 16 0) 
in. thie plate () OOS 2 OM) 
Welding rod Ooo 2S 2 SOOT 


Reduced section specimens th fr 
O.o00-1n. diam all-weld specimer 
Reduced section specimens with fracture in middle of weld 
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Wits 
In of 4 
im 
i 
+ ? ? 
H73 Free bend ! tion at 
‘ ; ; | 
H76 Free bend 71.5°, elongation in 0.25 
‘ 
H74 Face bend wall 
H7sS Reduced section 60,000 psi fractured in base metal i : n Tal me 
HSI 
Pest Re ts, Plate N 11 Using Welding Rod No. 67 7 Hl 
: 
rre end O95 
JV Root ber \ 
J20 Face bend No 
Ox 10m 3 ft 20° | tel in £0 
exper 
Cu 
ou | “ne out of 
Be 
DS 
1 
weld 


Table 8—The Effect of Medium Iron Content on Weld Tensile Strength 


Heat lnalyses, ‘ 
oy S 
15 Billet > 78 0 25 
Rod O17 
Weld Unknown O17 
Billet 54 0 41 
Rod oO 0 26 
Weld Unknown 0.25 


Tensile 
Vn o sfrenath, ps 
D4 
54 > 
61,500.61, 100 
0 48 
0 56 0S 
O50 59,200, 61 300 


were O.505-in 


Fest spe 


This 


solution Wis Tres Was 
proved by the facet that a magnet 
mld pick up free Fe from the weld 
retsal Table 9 shows that the billet 
ke content is not the same as the rod 
indieating that the Fe content is not 
uniform throughout the billet 

Phat this drop in tensile strength is 


due to high Fe, ean be proved by com- 


paring the Si and Fe contents given at 
the bottom of Figs. | and 2. For in- 
stunce in Fig. | compare the following 
test data 
Ter ‘ 
Ky p 

38.000 

642.800 

; O15 30 154, 000 


653,000 


In this case with the Si content the 
sume, the 127°) Fe rod had a much 
wer tensile strength 
For instance in Fig ompare the 
lowing test data 
Ten ‘ 
frenglh 
p 
2:5 1.27 in 
38.200 
155, 
10 16 >. 24 
pot, 


diam carbon-are 


ill-weld metal from a fillet weld 


have the maximum Fe content of 0.50° 


therefore, this is satisfactory 


Effect of Zinc, Tin, Nickel and Lead 
The discussion so far has dealt with 


the effeet of Si, Mn and Fy 


On We ld- 
ability and strength. The present 
welding-rod specifications! also permit 
the following elements to be present: 
Zine, max 
Tin, max 
Nickel Not given 
Lead, max 0 05 

* One or more of these elements may be 


present within the limits specified 


The following are analvses that have 
been tested in coppt r-silicon welding- 


rod analysis and found not to affect ad- 


versely weldability or strength 
Zine—1.127 (heat no. 97 2.88%, 
heat no. 28S), 2.1207 (heat no. 201 
Tin—only four heats of welding rod 
were known to have tin and these had 
0.03, 0.04, 0.07 and 0.596 
Nickel—O.15% (heat no. 358), 0.356 
heat no. 200 
Lead—O.05°> maximum 
Skilled) welders) can tell instantly 


when this allov has a lead content of 
0.1067. This amount of lead causes 
trouble) during welding results 
in “pimply’’ looking weld metal; how- 


ever, O.05° 
factory. 
In AWS-A5.7 welding-rod) specifica- 
tion, it is to be noted that tin is specified 
as 1.00 to 1.2067 maximum for the brass 


+ Maximum has proved satis- 


that the present copper-silicon welding- 


rod! maximums satisfactory for 


these four elements. 


are 


Effect of Aluminum 

Tests were run in 1935 to determin 
the effeet of aluminum the 
ability of the copper-silicon alloy. In- 


on weld- 


creasing percentages of aluminum were 


added to the welding rod tested 
by welding a thick plate. The 


results are given in Table 10 
The with 0.039) and 
aluminum were of poorer weld quality 


alloys 0.053°; 


than the one with 0.025°7 aluminum 
but the latter was not satisfactory) 
Since 0.00707 aluminum can pro- 
duced commercially the limit can be 


set at 0.0100 aluminum 
and will produce an alloy that results 
in sound welds 


Summary 
This research on the copper-sill ol 
welding rod has introduced to the 


welding industry two concepts 
that make it possible to select the cor- 


rect 


new 


chemical analysis of the welding 


rod by mathematies. 

The first concept is the ultimate 
tensile strength of the copper-silicon 
weld metal can be determined by means 


The “for 


for this particular four-element 


of a mathematical formula. 
mula’? 


HLLOV Is 


Tensile strength K, + Kea 
vhere 
1.25 


Min x 25 


A, and A constants for each weld 


ing procedure 


A value obtained when a 

A value obtained from sloy 
of line 


When the 

plotted 
straight-line 
weldability, 


tensile strengths from tests 
the 
band within the limits ot 
with the width of the 


are versus a, result is a 


band 


Again the 127°) Fe caused a sharp and bronze rods and 4.0 to 6.07 for approximately 1000 psi. The accuracy 
lrop in the tens strength of one the copper-nickel rod so these percen- is therefore plus or minus 1°% from thi 
specimen with like Si contents tages must be satisfactory average. The upper line is the maxi- 

In the case of both Pigs. 1 and 2, the The above limits for zine, tin, lead mum and the lower line the minimum 
highest tensile strength is with an Fe and nickel have been acceptable to value. From this, the constants A 
ontent of 0.55°7. The Fe content the mills producing this alloy in rod and A.? can be calculated; however, it 
should therefore be a little less than and plate. This, together with such generally is easier to use the plotted 
0.55! The welding specifications tests as have been mack indicates results Figs. | and 2 to determine tensil 

Table 9—Effect of High Iron Content on Weld Tensile Strength 
Rod analys J Tensile strength 
Weld Heat no Ss; ky Vn a pst 
Carbon are Special 7 72 0.55 0.56 1.27 635, 900, 62,600 
Carbon are Special 5 65 0.74 0 60 54, 200, 61, 300 
Oxvacet Special 5 74 0 60 60, 400, 
Oxvacet Special 2 O77 54 4S 53, 500, 58,300 
Carbon-nre 55631 23 1.27 0 52 $4.78 51,300, 38, 200 
Oxvacet 55632 30 0.52 86 $2,800, 38, 200 
Oxvacet 233 1.31 0.51 1 S4 51, 600° 


* This test specimen Was rediuced-sec 


welds 


548 


tion tensile with fracture in middle of weld, 
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ill others were 0.505 in 


diam machined from fillet 
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MS 
| 
Pas 
+ 
| 
og 
a4 
=. 
- 


juired minimum Table 10—The Effect of Aluminum on Weldability 


! ie strengt} ol oD OOD H { | 
i, the minimum a 2.82 
he se ptis that 
this alle deter ned t great ! 
tent by tl fluidity of tl Cld pool, KA QO O25 NG 
luidity letter by th rat ol A2 NG 
Si/Mn. In order to be able to use the 0.05 
ling rod for ilti 
elding test that the 
nimum “ratio” of Si’ M tld | 
{ t t Pest 
t+ ~ 2s { 
ss Ise] 
This res shows ft i 1 
the pre t pers ) 2 
itions' are satisfaetor I] t 
itor Ti ol t 
ietermiuned t t t 
t 2.82 t 0.04 
owing discuss | 
Selection of Welding-Rod Analysis are unseat tory 


American Brass 
by Mathematics f] 


mtio” determine the minimut the Mn cont 


rel the i Ni nt Pres rig 
nt veld rod ere rig 
set the minimum Si at 2.8¢ 1 zin 
tin and Mn at 1.5¢ mo 
( 
tu mw oso My 1 by 
0) 
Lron gen OCCUFS aS iit 20 
this alle i Heck nul rous 
he its indicates that thre nul 
ibout O.O4G, Since the mit Pherefor +} t thy, na ASTM nat 
mum ratio should be 3.3 the idl not be bel and the Mi eat the paper 
minimum Stin the welding-ro t higher than 0.9 t 
itions' is 2.S, then the ma AVE th ni 2 <9 +} 
ould be or 0.85! Substi- rat 
tuting these ngures in I 
25 It is there r that ¢ ( 
OSS O25 ‘ we t | 


NEWS eld deposits. Matching all fille 


t-uffect t B t tough- 
veloped less than 15 foot-pounds \ notch toughness 


tens teh-bar im- 
notel Charp it rool 1» higatior th, sit of the 
temperature even with the best commer Propert of Meta j 


mired by t rt-gas-shielded 
cial titanium wire Low alloy alph: | | M. Dale wid ti 
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STRESSES IN A PRESSURE VESSEL WITH 
CIRCUMFERENTIAL RING STIFFENERS 


Paper evaluates the stresses in the shell of a 


pressure vessel, operating under internal pressure, 


induced by circumferential stiffening rings 


BY F. W. CATUDAL AND R. W. SCHNEIDER 


ABSTRACT. \lost iormulas found in 


ssure-vessel desizn codes conta tac 
tor vhich compensate, in a ver tppronrt- 
nate Wav, lor secondal stresses These 
rs are ofte illed “tactors of ignor 
‘ 
It is often to attuin more 
effectively balanced design pressure vessel 
ower cost and with improved safet 
valuating secondary stresses through 
igorous mathematics Stress 
Chis uppears to be the trend in pressure- 
essel design tod 
mts and indicates the ol 
having design heart vhich will permit 


the rapid ev secondary stresses, 
on pertinent 


\ chart is presented for the determina- 


the maximum stress adjacent to a 


parameters 


mierentio stiffener of i thin-wall 
pres re Vessel It has been 


med that the pressure is internal, 


longitucinalls is vell is radially 
Lf that the ring stiffener spacing is such 
it the influence of one does not extend 


given in terms of stress ratio 
vhich is the ratio of the total stress (direct 

Is idiacent to the 
led by the hoop stress in the unaffected 


of the shell 


stiffener 


Nomenclature 
/ internal pressure, psi 
S longitudinal stress im shell cue 


to pressure /’, ps 
membrane hoop stress in she 


due to pressure I’, psi 


ratio of total longitudinal stress 
direct) plus bending) in the 
shell to the ring 
stiffener to the hoop stress 


in the unaffected shell, GS 


ling stress in 
the she t to and caused 
I outside radius of shell, in 
outsick rad Sol ring stiffener, in 
thickness of shell. in 
( width of ring stiffener, in 


F. W. Catudal | R. W. Schneider ar iss 
th t Ind nit 


K = Rh, R, dimensionless 
ratio 
\ radial displacement due to im- 
posed load, POSITIVE when rep- 


resenting aun mecreuse, mm. 


k modulus of elasticity, psi 
é change in slope due to imposed 
loads, positive when outward, 


radians 


Bt? /12(1 


3(1 y2) 
\ 


\ ixial force per unit length of 
circumierence, tb in 
V shear foree per unit length ol 


circumference, at edge of ring, 
exerted by the ring. stiffener 
on shell, Ib/in 


Vo bending moment per unit le ngth 
ol it edge 
ol ring, exerted by the ring 


stiffener on shell, in-lb per in 

Vy = same as V/ except it any pot 
x in. from the ring 

distance 

from edge of ring stiffener, in 


tlong shell measured 


Introduction 


Cylindrical pressure vessels operating 


under external pressure are frequently 


<= c- 


strengthened against collapse by means 
of circumferential stiffening rings welded 
to the shell A shell can be stabilized 
collapse by 


uguinst making the 


sufficiently heavy; however, man 


Instances if Is more economical to Us 
a thinner shell strengthened by means 
of circumferential ring stiffeners 


erate under external pressure conditions 


Which normally oy 


Vessels 


may, at times, operat with posit 


pressure 1m the shell. It is thus the 
purpose ol this paper to evaluate the 
stresses in the shell of a pressure Vesst 
operating under internal pressure, in- 
duced by circumferential stiffening 
rings. 

Normally, a stiffener of any sort 
thought of as stiffening a part wit! 
subsequent reduction in stress as col 
pared with an identical 
In the case 
ring stiffeners cause a stress in the she 


unstiffened 
part. under consideration 
adjacent to the ring, which may be as 
high as 2.04 times the maximum stress 
(hoop) in an unstiffened shell of iden- 
tical size. The stress adjacent to a 
ring stiffener is local and fades rapidly 
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OF SHELL 
Equilibrium of shell and ring stiffener forces 


Fig. | 


In the analysis R was assumed to be outside radius of shell. 
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Fig. 2 Effect of various forces on cylindrical shell 
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Fig. 3 Maximum stress ratio as a function of several parameters 
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the stress below that whic] ould oeeur | 
unstiffened sti unless tl 

ng of the rings is such that the infl / xi 
enec of one Ktends to the 

\ mel tensile at t nner 

A CUA 

st rose w to the pressure on tha B 
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nds of thre pen be 
bemge tensile The sur f the neoit 

addins lirect stress and the tudina 
bending stress is it the inner 
Vi 1) ol the fact ft t 
ling 

DaAper CONSIders oF the: tot tr 
the shy | ent to the y stiffener 
the inner 

Phe stress are presented 

‘ tot! ie stiller 

since the niluence ot oa tiffener ds 
vreatest immediately adjacent to. tl 

w. the stre atios presente n Fig. 3 asi 

ire tor a on the nner \ Lot the 
shell, at the intersection of the shell a 

vith the ring: they represent may 
tiles 
Analysis 

on the method of Superposition lire 
thre onds wt ire implied to 
ell and ring stiffener for the con 

l 

Figure 1 mav be considered as 4 shi 
Inder edge shear mige moment 
\/ ind ay oad \ thi 

ny be considered as a thick 
er under the aetion « lyre cnt 

nts 

wnee of f 3 ft ne at 
vit ePXprossjons nlacement 

slope indicated for 
Imagine the shell and rine xs 
- ‘ iss 
it as shown in Fig. 1. Since the slop ee 
ero, Figs. 2-A 1 2-B may be co a4 
ined as fe 

| 

| | | 

reduce the radius of she no amount 
equal to the rad displacement of at \ \ 
instiffened she lue to internal pres , ae 

lisplacement of the shell adjacent t VV | 
he ring w qual to the rndial dis 

ess the radial dicsn ‘ +} 2 
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LO.2Ole Axteos \y + sim Ax 


WOSSPH 


r Equation 6 and Fig. 3 represent the 
/ + +O :) | maximum stress ratio the shell Step 3 


1.5} Ze Ax(sin Ay 
a \ 661 4 10.288 | ] 
< \ 
Vv) \ | | | 
\ | | ‘ig. 3 
x Using Fig. 3, determine the 
| 
0.5+—+ NS T T T stress in the vicinity of a ring stiffene: 
1 | | on a shell of 20 in. outside radius 
0 L | } | | wall thickness under a pressure ol 100) 
T + 7 psi. The ring has an outside radius of 
* fe} 1 5 25 in. and is in thick Where Is 
_ SHELL } the location of maximum stress 
DISTANCE ALONG SHELL— INCHES | R/t 20 55 
(0 
Fig. 4 Influence of distance from ring stiffener on stress ratio Step | 
2:3 
tiffener and at the inner surface of Figure 3) represents Eq. 6) witl A = Step 2 
the shell eq Rt ind + 0.7) (At — 1 
OV | ¢ as the significant parumeters [ 
AK ( 
Stress Ratio vs. Distance from Ring i 3(1.15)2 + O all | ] 
1.15 O.375 


er wall) : hye ction of the ring 
nner W ill) at th jun tion t ring fran 149 (Step4 
stiffener with the shel It is interest 
Thi tress ¢ irs next ne to determine how the stress ratio 
the ring and in ds) changes away from the junetion; x 
Vhere PR 2t Phe maximum being the distance from the shell-ring 9 x 20) 15.900) (Step 5 
re ratio is this unetion to the point in question J 
divided by the hoop stress produces 
fl Moment produ Phe maximum stress is) 15,9000 ps 
Stmaple under the 4 distance he junetion 
t | Mx at a distance x from Phe location of maximum stress is at 
t | } Wy an | — ed the inner surface of the shell, immed 
i ~ | A 
Mx = Moe-x (cos Ax + sin Ax 2 ately adjacent to the ring stilfenet 
eal. | is longitudinal in direction Phe max 
Ss 2 Ss Shear force Vy produces «a moment mum stress, and thus the maximun 
WOSSPR?) (2D2CK Vy at a distance y from the junction stress ratio, always occurs at this point 
CE + n( a :) due to Vy can be expressed Figure 4 illustrates the variation otf 
I the stress ratio as a function of distance 
Vy (sin Ax S) x from the edge of the ring and was 
developed from hq. 9 The maximun 
Phe expression siuplifted The stress ratio at distance stress ratio may also be found from. 
stituting the « rD Sout x from the ring stiffener may be found 9 setting y equal to zero. 
A by adding Eqs. 7 and S algebraically. 
\l / substituting hq. ind Eq. Bihliogra p! 
2 for Vy and then completing the solu- 
} \lurpl soderbe ( 
tion as shown In qs. 6 Rossheim, D. B ‘Eeonomic But Safe 
1.288 + 0 The stress ratio at the inner wall ot 
tt] hull 234 
al «lis ‘ from. the 2 Roar R 
h A | the shell at an listanee x from 
edge of the ring becomes nd 1943, pp. 258-264 
a zone in the alloy as produced by the strength of 150,000) pst. Notch-tough- 
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; | in the as-welded condition Notch toughness of the heat-affeeted 


properties 
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WELDING ROD CLINIC 


J. imperati and R. F. Pulver, Welding Engineers 
The American Brass Company, Waterbury, Conn. 


Anaconda Copper-372 Welding 
Rod is superior to high con- 
ductivity copper rods. 


Bolted connections are the general rule 
in bus bar installations due to the 
requirements of final assembly. But there 
are many instances where permanent 
connections are made in the fabrication 
of individual components. When brazing 
is employed for this purpose, it is neces- 
sary to lap the ends of the conductors to 
obtain the bonded area desired 

Welded joints, however, can be used 


to effect savings in joint material and bus 


bar, at the same time adding but little to TYPICAL WELD in high-conductivity copper bus bar w nda 372 Rod. Weld metal is 
the dimensions of the conductors at the free from porosity —adds little to the thickness of the condu tt t 
jornts 

Phe belief that high-conductivity weld Anaconda Copper-372 Welding Rod ts heat levels than argon and improves the 
metals must be used has been a deterrent a superior filler metal for this application flowing properties of the weld metal, and 
to more frequent welding However, the because: is Suggested as the shielding gas for 
volume of weld metal in a joint repre- 1) Dilution with the base metal and tunysten-are welding. Argon is the usual 
sents but a small percentage of the con freedom from porosity counteract any shield in the consumable-electrode proc- 
ductor, and, even if made with a tendency to develop excessive resistance ess. When thicknesses exceed the 
low-conductivity metal, has very little 2) The high-conductivity coppers, which joint ends should be beveled, and single- 
effect on the over-all resistance are readily available for use as filler vee grooves with 90-degree included 
Weld metal resistance negligible. [his metals, cannot be expected to deposit angle are the rule. Unless welding can be 
is illustrated by the figures below, which sound weld metal. Any electricai advan- done from both sides, to sure sion ol 
are the resistances measured on ! »"-wide tage they might have is offset by the the whole cross section, grooved copper 
sections cut from a welded !4”-thick reduction of effective cross section due backing bars should be employed on the 
conductor. Weld was made with Ana- to weld-metal porosity underside of each joint. The sleeves used 
conda Copper-372 Welding Rod using in tubular b serve the same purpose 
the inert-gas tungsten-are process Welding must be done down hand 


Yeturls ol 
RESISTANCE, OHMS For more information. Deta: pro 


cedures {i ous thicknesses are given 
Test Length Across the Weld Unwelded Bar in Anaconda Publication B-13, “Ana- 
conda Welding Rods and Procedures tor 
One Meter 0.0002145 0.0002136 Welding Copper and Coppe! Allovs.”” 
For a copy, write: The American Brass 
Two Inches 0.00001319 0.00001085 Company, Waterbury 20, Conn. In 


Canada: Anaconda American Brass Ltd., 
It is obvious that, when measured over New Toronto. Ont 
lengths of several feet, the increase in 
resistance caused by the weld ts negligible. 
In addition, the high heat conductivity 


of the adjacent base metal eliminates 


any tendency to produce hot spots 
SINGLE-VEE GROOVE (top suggested when 


A ACOND A 
This is one reason why many of the ore Va" to thick, Deuble 
large copper bus installations during ter ban WELDING RODS 


recent years have been welded with and over 
Anaconda Copper-372 Welding Rod 
‘ . made by 
Their excellent performance has shown Welding methods. [he inert-gas arc 
that there is no need to forego the advan- processes are preferred for welding cop The American Brass Company 
tages of welded joints. per conductors Helium develops higher 
F nore det rcle No. 68 Reader Inform n Card 
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AIRCO ANNOUNCES 
THE FASTEST ELECTRODE 
THE MARKET 


AIRCO EASYARC. 30 6 
This new mild steel electrode—the latest addition DEPO 
to Airco’s complete line of electrodes—deposits 


17 pounds of metal per hour at 100° work 


factor—six pounds faster per hour thai 


iad ester 


day's best. The extra-heavy iron powder covet 
ing permits high machine settings (450 amps 
AC) for high welding speeds 
Easyare 30 is designed for making positioned * 


fillets or butt welds. Steady spray-type transfer. 


easy slag removal. The unusually high depos! 
tion rate, together with outstanding X-ray and 
mechanical properties, makes EFasyare 30 an 


ideal electrode for high speed welding of pres 


sure vessels, machine bases and structural weld 


ments. Available in '4" diameter. standard IS at 100% 
0 


length. Contact your nearest Airco office, of 


write to address below for complete information work fa t 
and free samples C or 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND... — 


AiR REDUCTION SALES COMPANY 


A division of Air Reduction Company, Incorporated 
» 150 East 42nd Street, New York 17, N. Y 
Offices and deale R 
most principal cities 
AIRCO ond cutting « ent * PURECO 
* OHIO rd tal « nent * NATIONAL CARBIDE and r 
* COLTON 
For more details, circle No. 69 on Reader Information Card 
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100 MILLIMETERS 


INSTRUCTIONS Resolution is expressed in terms of the lines per millimeter recorded by a particular q 


Numerals in chart indic Atc the number ot lines per millimeter in adjacent 


film under specified conditions. F 
” i, 
T-shaped” groupings. 


In microfilming, it is necessary to determine the reduction ratio and multiply the number of lines in the 4 


ehart by this value to find the number of lines recorded by the film. As an aid in determining the reduction 7 
ratio, the line above is 100 millimeters in length. Measuring this line in the film image and dividing the length @ 
into 100 gives the reduction ratio. Example: the line is 20 mm. long in the film image, and 100/20 54 

a2 Examine T-shaped” line groupings in the film, with microscope, and note the number adjacent to finest 

He lines recorded sharply and distinctly. Multiply thisf number by the reduction factor to obtain resolving power~ 

at in lines per millimeter. Example: 7.9 group of lines is clearly recorded while lines in the 10.0 group are 

4 not distinctly separated. Reduction ratio is 5, and 7.9 x 5 39.§ lines per millimeter recorded satisfacto 

#3 rily. 10.0 x 5 §0 lines per millimeter which are not recorded satisfactorily.. Under the particular condi- 

; tions, maximum resolution is between 39.5 and 50 lines per millimeter. 
o: : Resolution, as measured on the film, is a test of the entire photographic system, including lens, exposure, 
Pe: processing, and other factors. These rarely utilize maximum resolution of the film. Vibrations during 


exposure, lack of critical focus, and exposures yielding very dense negatives are to be avoided. 
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